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(Co«te. 1997) 



This tali be considered as an instance of formative aasessmoit a» il involved the 
teacher gathering, interpreting and acting on mlormalioo about the students ‘ learning, 
in order to improve the learning, during the learning. This episode is one of many 
which were observed during the research (Bell and Cowrie, 1997) documented in this 
boot 

Formative assessment u increasingly becoming a focus in policy documents on 
educational assessment and in the professional development of teachers. The term 
‘formative assessment’ is not new but is do» being used in more detailed and 
specific ways. And as this happens, there is a call for further research and then rising 
on formative assessment (Blactand Wiliam. 1998). This book documents research 
that explored the current practice of some science teachers to describe, explain and 
theorise about the formative assessment being done in some New Zealand science 
classrooms. 

But first some background to the term ‘formative assessment*. There have been 
three trends m education that have highlighted the need for teachers to do formative 
asses small. 



1.1 CONTINUOUS SUMMATIVE ASSESSMENT 

One of the trends in educational assessment that hat put tic spotlight on formative 
assessment, is the development of more valid assessment pnxedures. In the 1970s 
and 80 s. there was much criticism of the v alidity of summative asscssiwnts used m 
educational assessment, and in particular, of the limitations of the validity of 
external testing and cxaminatKins (Kccves and Alagumalai. 1998). This included 
criticisms of the validity of asscssiwnt tasks such as multiple choice questions and 
criticisms of neem- referenced assessments such as those for natioml qualifications. 
There was also criticism of the impact of high stakes, standardised testing on school 
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learning (Black and Wiliam. 1998). The responses to these criticisms can be 

sammarised as anted: 

• to assess a wider range of science learning outcomes. such as p e rfo r man ce of 
investigation skills (Johnson. 1989) and multiple forms of intelligence (Oardnei, 
1985); 

• to me a wider range of assessment tasks (other than multiple choice teats, 
questions requiring short answers and essay questions), foe example, portfolios 
(Uiloenet and Duschl. 1995. 1998; Duschl and Gitomer. 1997); and perfbrmaiKe 
based assessment (Erickson and Meyer. 1998). 

• to integrate assessment with the curriculum and to assess in mute authentic 
contexts (Tamir. 1998) 

As these recommendations could not be achieved through external examinations 
or standardized testing alone, assessment by teachers (also called internal assessment) 
was seen as a way forward. Hence, an early use of the term "formative assessment" 
was to distinguish between continuous surnmative assessment by teachers in the 
classroom and surnmative assessment by external examiners, such those who 
develup standardized tests arid those who set and mark examinations foe national 
qualifications. This continuous surnmative assessment by teachers was initially 
called formative assessment as it did enable some information on learning to be 
given to students and teachers in the course of the school year, although it was 
relati velycoarse feedback This has beencalled ‘weak formative assessment" (Brown. 
1996). The questions otlen raised during discussions on continuous surnmative 
assessment were those such as how many separate assessments have to be recorded 
for the aggregated mark or grade to be reliable and valid, how best to store the 
multiple assessment documentation; how to aggregate the marks or grades; the 
problems with reducing many assessment results into one grade, arid whether all the 
achievement objectives in the science curriculum have to be assessed and how olten. 

1.2 MULTIPLE PURPOSES FOR ASSESSMENT 

Another trend, which has highlighted formative assessment, was the trend towards 
multiple purposes for assessment. This trend was brought into sharp focus in the 
1990s, when politicians, arid others wanting to hold educationalists accountable, 
looked to assessment to provide the information required for the accountability 
process. Ihis added to the existing demands for assessment information by people 
who operate outside the classroom, for example, care-givers, principals, school 
governing bodies, local or national government officials, awarders of national 
qualifications, selection panels for tertiary education programmes, and employers. In 
New Zealand and elsewhere internationally, this trend towards using educational 
assessments for accountability purposes in addition to the existing purposes, has 
highlighted the multiple purposes for assessment Ihese multiple purposes can 
include auditing of schools, national monitoring, school leaver documentation 
aw aiding of national qualifications, appraisal of teachers, curriculum evaluation and 
the improvement of teaching and learning. 

An indication of this trend m New Zealand was evident in the late 1980s. In 
1989. the government issued a discussion paper for natiioial consultation called 
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\A*x*Hncnl fi>r Better Learning’ (Department of Education, 1989). Submissions 
were invited from professional* in education and the public on a range of assessment 
issues related to accountability. TNc terms of reference included: 

‘The meeting puty anil 

1. retommeul So the iivatnxai peceoAirw far mmetu wit eb. 

L c in rnmMot the etffectfttncu or the Ne» Zealud Kb»l iy*eca oc «udec* 

u. liscti the effect ufioli V*aul tetoefe co iOitoO' learning *:tie«vaeriU. 

2. recaaaieod aiys oT reocettagoa Ac ibcr.e. uliug inioKcocfli wflcecot lobencc 
oeeds. 

3. wltfe* Oc cocrten ofNcw Zeeland' s dial cultural beruw. idvuc the Government 
oo tic pcositOe effects or sicfc a**c*mefi! sod reporting prtxediees for stulcnls. 
te^bers. fcc cur*r dura Kbcoli. eoifCoyer*. aid (be wdee coimiutx, . ./ 

(Department ofEAjca&oa. 19*9. p5) 



Ihe report summarising the submissions lo the ministerial working party on 
‘Assessment for Bella Learning' was tilled 'Tomorrow's Standard*' (Ministry of 
Education. 1990). These two policy document* reflect the three cumenlonea of the 
accountability process - a prescribed *et of standards, an auditing and monitoring 
process to ascertain il the standard* have been attained, and a way of raising standards 
■flow standard* have been indicated in the audit*. In New Zealand, the 'standards' are 
contained in the New Zealand Curriculum Framework and associated documents, 
including those of the New Zealand Qualification* Authority (Ministry of Education. 
1993a); the auditing i* done by the Education Review Office and the monitoring by 
the National Education Monitoring Project 

The ‘raising of standard*’ wa* seen by policymakers m New Zealand as been 
achievable by a number ol'methods. including school-based assessment (Ministry of 
Education. 1993a). It is school-based assessment that is the locus of the research 
repotted in this book. 

There is now a recognised need to clarify these multiple purposes for assessment. 
In a recent example, m the USA. a working party (National Research Council. 
1999) identified three purpose* of assessment 




use Ote IceJt.iA lo revue thru (Usirojn puccet. obi Or eiifcou cut uc Or 
mcaitor their o»o faxcutg. Ibis pupate, often called 
Also rc;etvu! grealee mention w*b the spead of 



A third ptrtote of meW is to drive % targe* in i 
peopfc ttcaiceihfc fee uiuevlig the desired ni 



c ard policy by holing 
Tto peejotc. called 
tin axd HhcxA switch 



l* (Niticoal Research C oukO. 1999. ppl -2) 



In New Zealand. the multiple purpose* lur assessment are acknowledged in the 
Curriculum Framework (Ministry of Education. 1993a): 

‘Aifinicnt jx ft* New Zeo^zd Ontarian u carried ail fee a uamlcr ofpcfpiae*. 

Tbe prenary pcrpiae orK&oc£*ba*ed iwctBiefll a lo *npro\e srcdcati' leeraig and 
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a:uikc of * 



c* c *u be eOecUvety tanefei. * 
l feccedixa is required' (p 24 



In New Zealand lb ese multiple a5 segment purposes were seen ; 



by using ihe multiple procedures of school-based assessment- 
school • Sued asse sa merit are described as 



being addressed 
Hie purposes of 
•improving learning, reporting progress, 
providing summative information. and improving programmes* (Ministry of 
Education. 1994, p. 7-8). These multiple purposes of school-based assessment are 
seen as giving nse to three broad categories of assessment; diagnostic, summative 
and formative assessment. 

Formative assessment is described in the pobey document as: 




&lu:maa. 1994. p. 8 X 



While the above description of formative assessment could include continuous 
summative assessment, the research documented in this book specifically explores 
formative assessment as classroom assessment to improve learning (and leaching) 
during the learning. 

Multiple purposes fee assessment means that there are multiple audiences, and it 
raises the issue of whether one assessment task can provide information lor several 
assessment purposes and audiences ( B lack J 998). There is a need to re-evaluatc the 
appropriateness ofprocedures to meet these goals for specified audiences. There is 
also a need to prioritise the dilferent purposes. For example, the review by Black and 
Wiliam (1998) asserts that the context of national or local requirements for 
certification and accountability will exert a powerful influence on the practice of 
• to the detriment of formative assessment (p. 20). In New Zealand, there 
gnitiun that school-based assessment needs to emphasise 
for improving learning, more than assessment fee accountability 

(HilU 999). 



is a growing 



1.3 TEACHING FOR AND ASSESSMENT OF CONCEPTUAL 
DEVELOPMENT 

The third trend that has highlighted formative assessment is the development of 
views of assessment to match the views of learning* which recognise that each 
learner has to construct an understanding for her or himself using both incoming 
stimuli and existing knowledge, and not merely absorbing transmitted knowledge 
(Gipps. 1994; Beilak. 1992a.b; Wiliam. 1994). These views of learning 
acknowledge thatbothstiKlents'existingknowledge and thinking processes influence 
the learning outcomes achieved and therefore both need to be taken into account in 
teaching (Bell. 1993a). In taking into account students* thinking in their teaching, 
teachers are responding to and interacting with the students* thinking that they have 
elicited in the classroom. They are therefore undertaking fbmx&tive assessment whilst 
teaching for conceptual development. 
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In scieoce education. leaching lor conceptual development arose from Ihe 1980's 
research on children’s, alternative conceptions ( Driver. 1989). A central part ofthis 
teaching is dialogue (not a monologue) with students to clarify their existing ideas 
andtohelp them construct Ihe scientifically accepted ideas (Scott. 1999). Therefore, 
giving feedback to students about how their existing conceptions relate to the 
scientifically accepted ones, and helping them to modify their thinking accordingly, 
is both a part of lormative assessment and teaching foe conceptual development 
Formative assessment is seen as a ciueial component in teaching for conceptual 
development (Bell. 1995).Considerthia scenario (adapted Irom Tasker and Osborne. 

1985): 



Tie outran He busy n • letKo ik-c, in mwcuHJia IDO tfccuolyta of oopper 
olio rule. Ibc xuikal* ire uorkinx a pair* *i»- ire folk'Aa# tie ca (be 

wbiieboird u>d »hkh (bey hid teuued «uh the tcrxba it the begimln/ of the 
l Ihe tester * l<CA*eeQ e*:h ertrep. Litcain* to tie *r*te*s tiiklru u*l 

ulablc to lasttct qcesboai if need le. SbeM stuffed by i grerep wl*> are 
ecoccrted tbit biAhiet of *»* are comic* off ooe c tetrode only mi IkA Hey 
<uk tie tatober wbai t» area# abb tbett ctrce* a* cac efcctrch* aeecai o:< be 
wertong Tie toiler tme with he grerep to eltrt Heir view of eketne 
carcat AD tltec tfudecto in tie grocp Oink tbn he cun cat come* bom loth 
c tetrode* mi clothe* m tie *olmoa ctf cocaer cbtekle. They o**uae tbit gis wouVi 
be fcrmed ic each etetrode if all a** axyluru arfl The ceicber iirerwco tie 
iOidece* as la*, m* it lUmam* couepttei ah ji* ctetrK circuits (the * * * 
ccr rears model) mi decide* to s;<ad the ax cad UK of the di/s latca < 



This is an instance of formative assessment. The teacher created opportunities 
(us mg the group work situation) to interact individually or with small groups of 
students. She noticed and recognised that some of the students held scientifically 
unacceptable ideas and responded to address the problem with some teaching later ui 
the lesson. It is also an example of teaching for conceptual development, which 
takes into account students' existing thinking. 

Research into teacher development to help teachers improve their practice to take 
mto account students' thinking, indicated that teachers are asking fur more 
information and professional development on how to elicit, respond to and interact 
with students' thinking and knowledge in Ihe classroom (Bell. 1 993b). For example, 
they are seeking mute assistance to be able to respond to the student who says There 
is no gravity on the moon because there is no atmosphere'. Responding to this 
elicited information requires the teacher to identify that this view is not the 
scientifically accepted one and that it is a commonly held alternative conception by 
students of all ages. The teacher is also required to act in some way so the student 
has opportunities and help to leant the scientifically accepted concept of 'gravity. 
This will involve providing learning opportunities for the students to explore their 
own ideas of gravity, to have presented to them the scientific view of gravity, to 
modify tbeir own ideas, and to use the new ideas with confidence (Driver, 1989). 
Formative assessment is a key part of teaching which takes into account students' 
thinking. 

Likewise, research has also indicated that the greatest source of feedback to 
teachers, when they are changing then teaching, is fe edback that the new teaching 
activity is resulting in 'belter learning' (Bell and Pearson, 1992). 'Belter learning' was 
i by the teachers m Ihe research as both "belter learning' conditions and 'better 
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teaming' outcomes. 'Belter teaming’ conditions included increased enjoyment. social 
co-opera two. ownership, student confidence, and motivation. 'Belter learning' 
outcomes included the responses to teacher questions, debates and written work, 
conceptual development and transfer olleaming. The teachers in the research tended 
to use better teaming conditions’ more than belter teaming outcomes' as a source of 
feedback on the effectiveness of then teaching. The teachers requested further 
professional help on how to elicit and act on information about student teaming 
outcomes, while the teaching and teaming is occurring in their classrooms, so as to 
improve their own teac hing as well as the students' teaming. 

1.4 FORMATIVE ASSESSMENT AND LEARNING 

Due to these three trends in education, formative assessment is increasingly being 
used to refer only to assessment which provides feedback to students (and teachers) 
about the teaming which is occurring, daring the teaching and teaming, and not a tier. 
The feedback or dialogue is seen as an essential component of formative assessment 
interaction where the intention is to support teaming (Clarke. 1995; Sadler. 1989; 
Perrenoud. 1998). 

And assessment can be considered formative only if it results in action by tbe 
teacher and students to enhance student learning (Black. 1995). for example: 

the ainnfUhiM daruccnitk at lomiUvc utnsocu a Uut tbr useumeu 
lafimulka Is i*e& by chetciibniod pipits. to modify then rakn onki to mile ■ 
ffiKr eBfenve. (Blfcfc 1995*) 

Famuli ve issrstacu Ui been JefiuJ u die paxes* at *ea*auiK. «dnos ae 

eviluiiiu vudeai' work ai per (arauixc abl uiUa ®is so slu;e us] laprave student' 

;o< n peleo*.(Glfps.l994) 

It is through tbe teacher -student interactions during teaming activities (Newman. 
Griffin and Cole. 1989) that formative assessment is done and that students receive 
feedback on what they know, understand arid can do. It is also in these student- 
teacher interactions during learning activities that teachers and students are able to 
generate opportunities for furthering the students’ understanding. As formative 
assessment is viewed as occurring within the interaction between the teacher and 
studcnt(s). it is at the intersection ofleaching and learning (Gipps. 1994. p. 16). In 
this way. teaching, teaming and assessment are integrated in the curriculum. 

Iberefbre. tbe process of formative assessment always includes students. It is a 
process through which they find out about their teaming. The process involves them 
in recognising, evaluating and reacting to their own and / or others' evaluations of 
their teaming. Students can reflect on ibeir own teaming or they may receive 
feedback from tbeir peers or the teacher. 

Formative assessment is also tbe component of teaching in which teachers find 
out about the effectiveness of the teaming activities they are providing. It can be 
viewed as the process by which teachers gather assessment inf ormation about the 
students' teaming ami then respond to promote further teaming. For example: 
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of coilrol. Aisniaeu mol be a coatuuoot piwcu Uul r* ilium "co-lee" 
atUMduoal ileeutoB rUiai a the dumm' (GlKoci ani Due hi. 1995. p. 307) 

Both formative and summative atWMBWH influence learning. In other words. to 
improve learning outcome*, we need to consider not only the teaching and learning 
activities but also the assessment task*. Ciipp* and James (1998) summarised the 
way* in which assessment influences learning in four main way*. Firstly, 
assessment can provide a motivation to leam by giving a sens* of success in the 
subject (or demotivation through tailure) and through giving a sense of self- 
confidence asalearoer. Secondly, assessment can help students (and teacher*) decide 
what to leam by highlighting what is important to leam (it may not be necessary to 
leam all that is taught) and by providing feedback on success so far. Thirdly, 
assessment helps students leam how to leam by encouraging an active or pas*ive 
learning style, by influencing the choice of learning strategies; by inculcating self- 
monitoring skills; and by developing the ability to retain and apply knowledge and 
skills arid understanding in different contexts. Lastly, assessment helps students leam 
to judge the ellectivenes* of their learning by evaluating existing learning; by 
cunsolulalingorUansfornungexssting learning and by reinforcing new learning. 

Moreover, the extent to which formative assessment improves learning outcomes 
i* now being recognised. For example. Black and Wiliam (1998) in then review of 
classroom assessment boldly stale: 

lie research rrpolcd hoe Aowi <uuhislvcl« Om fcramlvc urameu Ales 
loptove tcirmif. Use raiu a aituevenau ippeu u be fife ceoiStertfilr. rail as 
mini eartar. WKOgu lie largest ever rqsonnl rcr rduiaUaul intro aulaxs (p. 61 ). 

While there ha* been much written on the importance of formative assessment to 
unprove learning arid standards of achievement (Harlen and lames. 1996). there has 
been little research on the process of formative assessment itself. And. as Black and 
Wiliam (1998) suggest, there is a need to explore views of learning and their inter- 
relationships with assessment. 

1.5 THE LEARNING IN SCIENCE PROJECT (ASSESSMENT) 

Ihis book reports on the finding* of a research project investigating formative 
assessment in some science classrooms in New Zealand. This research- the 
Learning m Science Project (Assessment) - is fully documented m Bell and Cowie 
(1997). This research was done under contract to the New Zealand Ministry of 
Education in 1 995-96 to mvestigateclassroom-based assessment in science education 
m Y ears 7- 1 0 (ages 11-14 years) classrooms where the teacher of science was taking 
into account students' thinking (Bell. 1993a). Four key aims for the research were: 

1 . to investigate the nature and purpose of the assessment activitie* in some 
science classrooms. 

2 . to investigate the use of the assessment information by the teacher and the 
students to improve the students' learning in science. 

3. to investigate the teacher development of teachers with respect to classroom- 
based assessment, including formative assessment. 

4. to develop a model to describe and explain the nature of the formative 
assessment process m science education. 
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Formative aasouroent in this research was defined as; 

He process used by tc*den ax»l stolen U to ie<o«Easc aod reseood to stulent fciraicu 
in order to ealauc tbn fciraln*. Amng the fcimiog<C<roie xiA Bell 1996). 

The focus of this research was on formative assessment and iwI on assessment 
lot (junlilkaliooi. repotting lo parent* and caie-givera. school-leaver doeuroenlation 
or assessment for inspection or audit agencies. While these latter aspects of 
assessmenlmpnmaryand secondary education cannot be separated off entirely, they 
were not the focus of this research. And while continuous summative assessment 
was seen as formative assessment m the past, in this research a distinction was made 
between the terms 'formative assessment' and 'continuous summative assessment*. 
Continuous summative assessment is a term used to describe the continuous 
assessment of student learning, which is recorded over an extended period of tune, 
aggregated and reported to the student and others at some later date. This 
accumulation of assessment information was otten referred to as formative 
assessment in the past. By the definition of formative assessment used m this 
research, it would only be considered as formative assessment if some action to 
improve learning during the learning was involved. As this is usually not the case 
with continuous summative assessment, it has not been considered as formative 
assessment m this researc h. 

Ibe research was mainly nualitative, interpretive, collaborative and guided by the 
ethics of care. Multiple data collection techniques were used, including interviews, 
surveys, and participant observation. A fuller documentation of the research 
methodology is given m Bell and Cowie < 1997. 1999). 

17ie research had three strands: 

• Ideas about assessment 

In this strand oftbe research, tbe views of assessment of nine teachers ofscsence 
and ooe teacher of technology and some of theu students were elicited at the 
beginning oftbe project and monitored throughout the project. Data for this strand 
were collected through interviews and surveys. 

• Classroom-based studies 

In this strand of the research, the classroom assessment activities, and m 
particular the formative assessment activities, of tbe ten teachers and then students 
were studied and documented in the form of eight case studies (the data generated by 
teachers 1.4. 6 were wrttten as one case study). Case studies were chosen as ooe 
level of analysis to investigate the multiple and integrated social and cognitive 
processes involved in formative assessment Data for this strand were collected by 
participantobservatHio. involving field notes, head notes, and documentary data such 
as tbe writing on the board, student books, tbe wall displays, the teachers’ plan' for 
the unit and tbe teachers' record books. 

• Teacher Development Studies 

TfaeresearchmtenUon ally combined researchanddevelopment activities (Bell and 
Cowie. 1999). with ooe strand of the research being a teacher development strand 
(Bell and Cowie. 1997. pp. 259-277). It was fell necessary to include a 
developmental strand in tbe project for four reasons. Firstly, the researchers held a 
view that the research process should have reciprocal purposes and gains for both the 
teacbersandiesearebers.However.thegains for the researchers and teachers may not 
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be tbe same. Whereas the mam aim for the researchers was the creation of new 
know ledge about classroom-based assessment, teachers in previous: research projects 
had indicated that they often got involved m major research protects foe the 
opportunities fin professional development The teachers valued these opportunities 
foe sharing ideas with other teachers, tune foe reflection, the input of new theoretical 
ideas and classroom activities, the support for trialing new classroom activities arid 
foe the midrraatioc about wider educational developments (Bell and Gilbert. 1996). 
These activities could best be fostered in the teacher development days although it is 
also acknowledged that they also occurred in the data collection activities of 
interviews, surveys and classroom observations. 

Steoodly. the researchers felt that the teachers did not necessarily have the 
awareness and language to discuss Ihe phenomenon being researched, that is. 
formative assessment. It was felt that some professional development activities 
would enable the teachers to develop their skills of and knowledge and language 
about formative assessment so that they could discuss il m a way that would aid the 
data collection and analysis for the research. The interviews also aided m this. 

Thirdly, the teacher development days were included so that the teaehers and 
researchers could meet to discuss the emerging data analysis. The discussions 
provided a secondary data generation and collection opportunity lor the researchers 
and further reflective opportunities for the professional, personal and social 
development (Bell and Gilbert. 1996) of the teachers. 

Lastly, data to inform future teacher development courses on classroom-based 



In summary, the research was investigating the existing assessment practice of 
Ihe ten teachers. But on the other hand, it was investigating their developing 
assessment practices over the two years of being involved in a research project. In 
this strand of Ibe research, teacher development activities were undertaken by the ten 
teachers to develop the formative assessment activities they used m their classrooms 
and to reflect on the data collected and analysed. This occurred on eleven days over 
1995-1996 and was facilitated by Ihe researchers. Data for this strand were collected 
by audiotaped discussions, surveys and field notes. 

Timewise, the research was also divided into two parts. The first phase was 
undertaken in January- June. 1995 (Cowie and Bell. 1995) and researched Ihe 
teachers and students views on assessment at the beginning of the research. The 
second phase started in July. 1995. From July to December 1995. classroom 
observations and interviews with five teachers and then students were undertaken. 
During this part. Ihe framework for Ihe data collection during Ihe classroom 
observations lor all the case studies was generated. The remaining five case studies 
were completed during January - October. 1996 and the development of the model of 
formative assessment was undertaken. 

The ten teachers, who volunteered to take part in Ihe research, were primary 
(mid dl esc bool) and secondary (junior high) teachers, women and men. beginning 
and experienced teachers, and some had management responsibilities in the school. 
Some ofthe teaehers had had previously experiences of working m a research project 
in science education. Where possible, the teachers came in pans from each school 
involved so that they would have a buddy to discuss the research with. 
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Each ofthe ten teacher* chine a chtl to wort, with them on the project. Foe each 
leather, this thus of student* changed in January. 1996. at the start of the new 
school year. In total, there were 1 14 student interview* dooe during the course of the 
research. 

The data documented in this book are lllus trail tv rather than representative, given 
the constraints on space. Readers are referred to Bell and Cowie (1997) for a fuller 
documentation o!)he research Findings and data. Ihe coding of the data is explained 
in the appendix. In choosing quotations, no judgement was made as to whether Ihe 
transcript was indicative of ‘good’ teaching practice or not. Ihe quotations were 
chosen on the basis of the way in which they were illustrative of formative 
assessment. 

While the research was eonduetedinthecootextofscienee education, the findings 
and discussion of them m this book will be of interest to educators working in other 
subject areas. We therelbre. at tones, discuss formative assessment in general - it 
being very clear that these insights were derived from the context of science 
education alone. 



1 .6 THE THEME OF THE BOOK 

Ihe theme of the book and our mam argument is that formative assessment can 
be viewed as a purposeful, intentional activity; an integral part of teaching and 
learning; a situated and cootextualised activity; a partnership between teacher and 
students; and involving the use oflanguage to communicate meaning. We argue that 
formativeassessmentcanbe theorised as a sociocultural and discursive activity, and 
lienee linked to sociocultural and discursive views of learning. 

Ihe book aims to describe and explain the formative assessment activities 
currently being used by Ihe teachers involved m the research. It is hoped that this 
documentation will aid other teachers, pcesemee teachers, teacher educators and 
researchers to understand what formative assessment is and to further develop their 
skills and knowledge of formative assessment. The book also aims to Ibeorue about 
formative assessment, not in relation to the accountability literature but with respect 
to the literature on teaming. 

Chapter? reviews the relevant literature on formative assessment, while chapter 
3 documents a case study of the formative assessment in one teacher's classroom 
over the time of a unit of science work was being taught. In the next two chapters, 
two summaries of the ilita across all the case studies are given, fust in the form of 
the characteristics of formative assessment (chapter 4) and secondly in a model of 
formative assessment (chapter S). Further examples of formative assessment are 
given in chapter 6. In chapter 7. we tbeonse about formative assessment with respect 
to current theoretical views of learning. In the final chapter, we summarise the 
findings on teacher development to improve the practice of formative assessment. 
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A REVIEW OE THE RELEVANT LITERATURE 



Thi» chapter briefly reviews the current literature on formative assessment. As 
outlined m the previous chapter, assessment which is intended to enhance teaching 
and learning is called formative assessment formative assessment is not a common 
term (Black and Wiliam. 1998) but as indicated m the previous chapter, it is 
increasingly being used in specific ways. The research documented in this book used 
the following definition offormative assessment: 

FunuUvt uKuneu is defiant is lie pcceu used by teufira usd Italian u 

recognise mi rapasd to stuJcau I coma.-/ it ofiict to game* tiut letctkng. duxuu 
the Icirautf. (Cow* aad Beil. 1996) 

Other definitions include: 



wet *<et tktkwtl u the pnxes* cd aro ioua#. oiU-or o t 
( »ork or pefloraur*^ axA urn* fci* to thmc cm! mpro\« ituieut 
oof rt Bi ce. (0^1994) 



Withm this research, diagnostic assessment, which aims to diagnose student 
weaknesses, is viewed as a part of formative assessment (Black. 1993). All these 
definitions emphasise that assessment is formative in its function only when action 
is taken which is intended to improve student learning; that lormative assessment 
includes both the involvement of both teachers and students; and that lormative 
assessment includes the notion of feedback. that is. 'any information that is provided 
to the performer of any action about that performance' (Black and Wiliam. 1998. p. 
53). Formative assessment is that which supports learning. 

Assessment to support learning is also referred to as educational or educative 
assessment. (Jipps (1994) identilicdCi laser (1963) as the first to propose attention 
be given to 'educational assessment'. She argued that a shill lfom assessment to 
prove learning to assessment to improve learning was signalled by (Hater's 
suggestion of a move hum norm to entenon relereoced assessment. Educative 
assessment was also described as integral to learning as a process olleedhick and as a 
dialogue between those actively participating m the teaming environment 
(Blackmure. 1988; Willis. 1994). 

In the next sections, formative assessment is discussed with respect to; 



2. 1 the process of formative assessment 

2.2 feedback and formative assessment 

2 J formative assessment and its relationship with learning and teaching 

2.4 the role of students and teachers 

2.5 the impact of formative assessment 
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2.6 the importance of context 

2.7 the reLitiomhip between summon ve and formative asiessment- 

2.8 summary 



2.1 THE PROCESS OE FORMATIVE ASSESSMENT 

Formative IIWWB is dependent on teachers’ and students’ mutual engagement in a 
process which involves them in eliciting, interpreting and acting on assessment 
information. The process is cyclic, all the aspects interact and are interdependent. The 
eliciting of information is discussed first 

Eliciting information 

When the intention ofasse lament is to improve learning, diverse information needs 
to be gathered on how and what students are learning ( Willis. 1094). The strategies 
used need to be able to gather information on the outcomes of student learning as 
well as to gather the transient and ephemeral information which is produced during 
the process of learning. As di lie rent students are prepared and able to display then 
understandings in dillerent ways, ditlerent modes for gathering information are 
required (Crooks. 1988;Stiggins. 1991). 

Teachers gather a large amount of diverse information on student learning during 
informal interactions w ith them (Ministry of Education. 1994). They do this while 
observing, listening to and questioning students during whole class, small group and 
individual discussions and practical work. They also gather information by looking 
at written work. Suggestions to enhance the quality of information elicited this way 
include the use of open questions, probing arid tbe use of increased Wait times' alter 
asking questions (Rowe. 1987). Much of the information which is gathered through 
informal interactions is not recognised by teachers or students as having a potentially 
formative function (Harlen. 199S). Some writers suggest that comprehensive anil 
useful assessment information needs to be gathered more systematically (Black. 
1995a. Harlen. 1995; Sutton. 1995). For example. Sutton (1995) suggested that 
teachers gather information during informal interactions over three week cycles and 
that during the fourth week they explicitly target those students about whom they 
know little. 

Recent research has focused on the development of new strategies to gather 
assessment information and most of these new strategies foster student involvement 
in tbe process of assessment. Ihey aim to stimulate students to display their 
thinking in a manner which serves as a focus lor communication between teachers 
and students (Black. 1993). Such strategies include, for example, concept maps, 
portfolios, peer assessment (Sutton. 1995. White and Ounstone. 1992; Fairbt other. 
Black and Gill, 1995). 

.Another way of eliciting formative assessment information is self- assessment, 
which can be seen as a way to involve students in tbe assessment process itself 
(Parkin and Richards. 1995). Increased student involvement m assessment is 
consistent with constructivist views of learning (Bell and Gilbert. 1996. p. 44) 
which emphasise student thinking and metacognition. Not involving the students 
means there is only one p erspec ti ve on any situation, and opportunities to clarify 
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interpretations and to generate suggestions axe lost Teachers have also found that 
students’ commitment to learning -n strengthened when the students took more 
responsibility, in collaboration with the teacher, for monitoring their own progress, 
evaluating then own strengths and weakness and devising strategies lot improving 
their learning (hanbrotber. Black and (Jill. 1995: KJenowski. 1995). These 
researchers have found that an interactive dialogue between the teacher and the 
students during the self-assessment process was important m order to ensure a full 
analysis by the students. It is essential for students to have a clear overview of what 
they are expected to learn and the criteria used tojudge whether the learning had been 
achieved, if they are to undertake self assessment and effectively focused action 
(Black. 1995a; Klenowaki. 1995; llarlen and James, 1996; Bond. 1995; Clarke. 

1995|. It >s only when a learner assumes ownership of and values a learning outcome 
that it can play a significant part in their voluntary self monitoring (Sadler. 1989; 
Raven 1992): 
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Interpreting the Information 



The second part of the formative assessment process is that of interpreting the 
information. This involves making judgements, and the criteria used in interpreting 
formative assessment are an unportant consideration. Some writers argue formative 
assessment needs to be criterion-referenced and student-relerenced if it is to be able to 
provide teachers with the information they need help students improve their learning 
(Black. 1995a; liaileo. 1995! 

In criterion-referenced formative assessment, students’ understandings are 
compared withapie-determinedsetolciitenaoi descriptors which describe the levels 
at which it is possible to perform or achieve an outcome. The criteria locate what a 
student knows, understands or can do m relation to the desired learning outcome. 
Criterion-referencing strengthens the links between teaching and assessment (Black. 
1993! However, the exclusive use of pre-delermined criteria does not necessarily 
strengthen the links between assessment and w hat is learned because it assumes that 
students learn only w hat is taught (Biggs. 1 995! It can fail to acknowledge the range 
of other learning and understandings which occur as the result of learning experience. 

Some writers argue that m order to res pood to student learning in a manner 
which recognises and optimises it. student-referenced assessment is also essential 
(Harlen and James. 1996). Student-referencing compares a student’s learning with 
their own prior learning. However, student-referencing alone may not provide the 
information required to enable the teacher to provide effective feedback to guide 
student learning. The two forms ofrefereocing interact to do this. 

’Convergent’ and ’divergent assessmenthavc been identified as two approaches to 
assessment used by teachers and which have links with student-referencing and 
criterion-referencing (Torrance and Pryor. 1995). Convergent assessment n defined as 
assessment which focuses on finding out ifa student knows a predetermined thing. It 
is associated with detailed planning, the systematic collection of data and the 
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'interpretation of the interaction of the child and the curriculum from the point of 
viewoftbe curriculum' (Torrance and Pryor. 1995). The implications of convergent 
assessment are essentially behaviourist Divergent assessment is defused as finding 
out what students understand and is characterised by less detailed planning, open 
forms of recording; and an amlvsis of the interaction of the child aid the curriculum 
from the point of view of (he child. Divergent assessment supports a constructivist 
view of learning (Torrance and Pryor. 1995). 

Torrance and Pryor’s notion of divergent assessment shares some similarities 
with Sadler's (1989) notion of qualitative judgement and Wiliams' (1992) notion of 
construct refereoced interpretations. Sadler ( 1989) slated that qualitalivejudgements 
are required when learning is considered mulb-dimensiooal as are holistic judgements 
of the quality of learning. He described qualitative judgements as holistK. mvokmg 
fuzzy criteria which were context dependent rather than predetermined: 

lneertfetlv amneotuinl intern are <onnaai(tod u i kind <4 souk lad woeclcJ 
corn a Mu* scale rdqaalny. id ty mens ota ioraul lulr hit araiRh Ac UiKtnn.i 
piuaictOcuKiKe'i bran. (Sailer. 19*9.p. 132). 

Hence, the salience ofporticular criteria depends on 'what is deemed to be worth 
noticing' at a particular time. To use qualitative-judgements, teachers need to possess 
the coocept of quality appropriate for the task and be able to judge students’ work m 
relation to this. Qualitative judgements axe important when assessing students' 
understanding of science concepts and for evaluating open-ended investigations or 
work which requires an extended response. Wiliam (1992) claimed that construct- 
referenced interpretations are required when assessing holistic and open-ended 
activities such as investigations, projects, creative writing and art works. Quality 
within these activities is not able to be completely encapsulated by a set of pre- 
determined enterea for 'the whole is more than the sum oflhe parts’. In both of these 
notions ofqualitativejudgement arid construct-referenced interpretations, the criteria 
are emergent. That is. the criteria emerge or develop during the process of 
assessment. Judging quality requires connoisseurship and consensus is achieved 
through negotiation. Claxton ( 1 995 ) argued that true self-assessment; 

oiustte embedded withn a cattnx Ool ippeitxei lie mtnnsn uupeidUtbiluy of 
qoiUty. uid sees tbe dlKutsioo ot intern os a su«e at die rind tonirds develoruiR 
aa atakiUut u eneoMBy Unaov e 

Student-referencing, when interpreting information elicited in formative 
assessment, also enables teachers to take into account students' learning approaches, 
effort and progress, and their particular circumstances. It enables teachers to provide 
feedback which is sensitive to arid supportive of the students as learners. For 
example, there may be a ditTerence between the feedback given by a leather to a 
learner who perceives the gap between her or his understanding and tbedcsired 
understanding as so large that the goal of understanding seems unattainable, and tbe 
feedback given to another student wbo may view it as so small that closing it is not 
worth tbe effort. 

Student-referencing enables teachers to support students’ persistence, motivation 
and productive attributions (Harlen. 1995; TunstaU and Gpps. 1995). Crooks (1988) 
noted that assessment unpacts on students’ motivation and self-perception. Within 
constructivist views of learning (Bell and Gilbert. 1996, p.44). motivation and 
persistence are relevant because learning is viewed as a process requiring conscious 
and deliberate activity. Many writers have noted that cognitive development cannot 
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be separated Horn affective, motivational and contextual aspects (Bertak. 1992b; 
Hargreaves. 1 989). Currentlbeuneaofstudentx’ achievement motivation relate to the 
goals they have (Dweck. 1986. 1989). the attributions they make (Weinstem. 1989) 
andtbe impact of rewards (Lepper and HodeU. 1985). Certain goals and attributions 
produce more effective, sustained king term learning. Feedback can influence 
students' motivation and attributions. For example, feedback which conveys the 
message that mistakes are bad has been found to encourage competition rather than 
co-operation and to reinforce performance goals. Students w ith performance goals 
strive to successfully complete a task rather than to understand the underlying 
concepts (Dweck. 1986). Grades can lead students to attribute failure to low ability 
andreduce tbeirmotivalien. confidence and effort (Black. 1993; Pryor and Torrance. 

1996). 

In summary, a combination of student-referencing and criterion-referencing 
enables teachers to interpret formative assessment information to enhance a broad 
range ofleaming outcomes. 



Acting on the information 

The third pari of formative assessment is acting on the interpreted information to 
inform and improve student learning. Both teachers and students may take action but 
it is the student's action which is critical as they do the learning. Promoting effective 
action is not easy. Even when teachers have made distinctions between then 
students, they may not provide them with differentiated learning experiences (Bennett 
et al. 1984). Teachers may also have difficulty taking effective action when 
formative assessment reveals a diversity of individual understandings (Torrance. 
1993; Dasia. Vazquez- Abadand Ajar. 1993; Black, 1993;Bennetetal, 1984; Savage 
and Desfbrges. 1995). Newman. Griffin and Cole (1989) raised questions about 
teachers' ablity to identify individual achievement when attention is usually focused 
on groups or the whole class and when, as they claim, cognitive change is as much 
social as it is individual. Much teacher action appears to be directed towards the 
progress of the class through the curriculum, rather than individual development 
(Bachor and Anderson. 1994; Savage and Desforges. 1995) 

Teacher actions may be planned for. as well as on-the-spot interventions. 
Planned actions can occur at a class, small group or individual level. When teachers 
bavejudged students as having different understandings, they have been observed to 
provide students with different tasks and/or materials to work with (Sutton. 1995; 
Savage and Desforges. 1995). They have also been observedto provide open-ended 
talks which permit dilferenliation by outcome (Sutton 1995). Teachers have been 
observed to hold an assessment part way through atopic and to provide differentiated 
experiences for students alter this (Black. 1995a). Sutton (1995) argued that if 
teachers have made no provision for differentiated learning experiences, then the 
demands on them during a lesson are very high, and this can result in some groups 
of students going unnoticed. Planning for formative assessment and differentiated 
learning experiences is essential and must allow for flexibility within the learning 
programme so that teachers can respond to what they find out (Black. 1 995a; Marten 
and James. 1 996). Pertenoud (1991) slated There is a desire in everyone not to know 
about things about which one can do nothing'. Black (1995a) also suggested the need 
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(in and difficulty of flexible planning may be ooe reason why formative assessment 
u poorly developed. 

Teachers can also ad on formative auiunml information while interacting w ith 
students. Such actions or interventions are essentially spontaneous and provide 
students with on-the-spot feedback. Through on-the-spot actions, these teachers can 
take action at different times. They may choose to act immediately or to delay their 
action. Providing more practice, moving on to the next top*: and re-explaming the 
topic were common actions in this kind of formative assessment (Bennett et al. 
1984; Clipps. 1994). Savage and Desfbrges (1995) categorised this form of 
intervention as providing feedback in the form of general encouragement and social 
support; questioning, and further information. TunstallandOirps (1995) described 
teachers working withsu and seven yearolds as acting to provide social, evaluative 
and descriptive feedback. They described one form of descriptive feedback as 
essentially behaviourist in that it identified errors in relation to die teachers’ goals. 
They described another form as deriving from a constructivist view in that it was 
interactive and used both pro-determined and emergent criteria. This form of 
descriptive feedback provided feedback m the form of praise and included the 
generation of possibilities for studeot action. Teachers have been observed to defer 
action until a later stage (flailen. 1995). Some teachers deferred then action until 
they had more comprehensive, detailed and actionable information or until they 
considered tbeir action would be more effective. Teachers also used their knowledge 
of the contexts m winch their students could or eouhl not do something to provide 
them with additional information ami to help them lake more effective action 
(Hailen.1995). 

The use of student self-assessment is a planned action which has been found to 
be effective in encouraging students to think about their learning and to generate and 
acton ideas to improve their learning. Peer assessment is another way of providing 
students with qiuckaod frequent feedback. This action also supports the development 
of students' social and co-operative skills. Studies of peer assessment indicate that 
students find the feedback of peers to be useful and reliable (Falchikov, 1995). 
Comments from students suggest that they perceive peer assessment as providing 
them with insights into how others approach, think about and complete a task and 
that the process of applying the criteria to others work helps them clarify the criteria 
and to reflect on their own work. However, students are sometimes reluctant to 
assign grades to tbeirpeers (Falchikov. 1995). 

In summary, formative assessment is described in the literature as having three 
main aspects: eliciting the information, interpreting the information and taking 
action to improve the students’ learning. Of these, the ’taking of action’ is the most 
important aspect to distinguish formative assessment from summative assessment. 
In the following sections, different debates within tbe literature on formative 
assessment axe discussed. 

22 FEEDBACK AND FORMATIVE ASSESSMENT 

As action is central to the definition of formative assessment, the need for feedback 
and dialogue between teachers and students is essential. Much of the research on 
feedback to-date has been based on stimulus-response learning theories (Torrance. 
1993). In this case, the research has been on feedback providing information on 
whether ideas were right or wrong and the impact of the timing of the feedback 
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(Torrance. 1993; Sadler. 1989; Tunstall andGipps. 1995). Wilhm a constructivist 
framework. Ihe Dolicra of feedback is more complex as feedback has both 
informs lioaal andmotivalicmal effects (Fakhikov. 1995). The process offbimalive 
assessment enables teachers lo receive feedback on Ihe effectiveness oflhe learning 
opportunities they are providing so Ihey can modify Ibem to optimise student 
learning. Teachers also provide feedback to students oo what they know, understand 
and can do (Biggs. 1995; Radnor. 1994; Clarke. 1995). Raven (1992) argued that 
such feedback is important as people are oiten unable to perceive and identify then 
own unique qualities arid abilities. Feedback can also identify areas of 
misunderstanding, through dialogue teachers and students can then generate 
opportunities for furthering studentunderstanding. Such feedback enables students to 
direct tbeir efforts more effectively (Sadler. 1989; Brown and Knight. 1994). When 
speakingofproraotingmulti-dmensiooa! learning. Sadler (1989) quoted Rainapr-aiad 
(1983) m defining feedback as ‘information about Ihe gap between the actual level 
and the reference level ofa system parameter which is used to alter tbe gap in some 
way* (Sadler. 1989). An important feature of Ramapnuad's definition is that Ihe 
information is only considered as feedback when it is used to alter tbe gap. 

This view of feedback implies students take an informed role in their learning. It 
implies teachers have a knowledge of tbe content to be taught, an understanding of 
bow students are likely to learn it. a knowledge of the progression of ideas wilhm 
Ihe topic and are able to recognise where the students ate m their development. It 
also implies they are able to use strategies to find out and develop students’ ideas. 
This view oflbrmative assessment is consistent with Vygotiky's notion of the ‘rone 
olptoximal development ’ (Vygotsky. 1 978) and with Brunet's notion of ‘scaflblding’ 
(Bruner.1986). 

The centrality of feedback in formative assessment is also highlighted in Ihe 
review by Black and Wiliam (1998). They discuss tbe need to address the 
effectiveness of feedback and refer to tbe woik by Kluger and DeNisi (1996). who 
identified three levels of linked processes involved in the regulation of task 
performance. These three processes indicate the factors which impact, either 
negatively or positively, oo the effectiveness of feedback. These three levels of 
processes were: 

• meta-task process, involving the self. Feedback interventions that cue 
individuals to direct attention to self, not Ihe task, tend to produce negative effects on 
performance. 

T enters uxd w <uul«ce is Oku uuJcuu 0* .iiu thn lux 1.1 U dir lo menu! 
unraMr. ipnifk bKi ia± u tflon. ratter Cun at ) title /mail futon such u 
•btiuy Imcmil) at wletfur aae ■ panned it.udcd by center (cilmuJl. 
(lOKlinJWUuni. 1991. p. 31). 

• task-motivation processes, involving Ihe local task. This type of feedback 
interv ention draws attention to the task and is generally much more successful. 

• task-learning processes, involving tbe details of the focal talk. This type of 
feedback intervention draws attention to tbe details or characteristics of the task. 
Feedback appears to be less successful m heavily-cued situations and more effective 
in situations requiring higher order thinking 

I’etreoouil (1998). in responding to Black and Wiliam (1998). lakes a broader 
view on feedback by stating that; 
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What i» required is regulation ofleamuig (Perrenoud. 1998) and Iced lock is but 
one souree ofregulation. Regulation differs from feedback in that Ihe consequences 
of Ibe feedback Is taken into account, noljusl the intent and practice of feedback. The 
mere presence offeedback is not sufficient to improve learning. The elTectiveoess of 
feedbacks dependent on how the learner constructs and responds to the feedback. The 
construction and response may not be as intended by tbe person giving the feedback. 

Whilst it is simpler to observe the practice of assessment, it is more difficult to 
discern its effects and consequences as is needed to research regulation of learning. 
Perrenoud (1998) asserts that rather than being solely concerned with the formative 
assessmeo I practices of teachers, we need to conceptualise and observe more widely 
the process of regulation at work in classroom situations. Such a regulation of 
learning would be Ihe regulation of cognitive processes, and tbe mediation and 
interventions required to do so (Perrenoud 1998). Perrenoud distinguishes two levels 
of management of situations which favour the interactive regulation of learning 
procttM: 

• the setting up of such situations through much larger mechanisms and 
classroom management. 

• tbe interactive regulation which takes place within didactic situations. 

In summary, feedback and regulation are key aspects of formative assessment. 

2.3 FORMATIVE ASSESSMENT AND ITS RELATIONSHIP WITH 
LEARNING AND TEACHING 

Formative assessment is an integral part of teaching and learning. The current 
definitions of formative assessment can support either behaviourist or constructivist 
views of learning (and teaching) fTorrance. 1993; Sadler. 1989; Tunstall and Uipps. 
1995). Behaviourist views ol learning imply thal knowledge can be divided into a 
hierarchical set of discrete packages which teachers can teach lequenlially and which 
learners team by mastering progressively more complex ideas. Mastery learning 
practices are linked with this view. They assume that learning is improved if 
sludents are aware of a teacher's goals and Ibe outcomes which indicate they have 
at tamed Ihe desaed know ledge. Within this viewofleaming. feemative assessment is 
a process of checking to see if students have achieved the lesson’s goals ami 
providing feedback to students to help identify deficiencies. 

Constructivist views ofleammg (Bell and Gilbert. 1996. p. 44) conceptualise the 
learner as constructing their understandings from incoming stimuli and existing 
knowledge. Therefore, leamingcanbe seen as conceptual development (Osborne and 
Freyberg. 1985. p. 82). A learner’s prior knowledge is recognised as influencing the 
development oftbeir new understandings. This means thal learning is not viewed as 
proceeding alongasingle predetermined path toa pre-spreified endpoint. Withni this 
framework, formative assessment is a process of examining the interaction between 
the students’ knowledge, skills and atliludes and the learning activity (Melton and 
Reid. 1994). Farther, w hen knowledge is viewed as socially constructed the roles of 
Ibe social context and social practices are important. Assessment processes are 
viewed as social processes. In particular, the teacher's role involves providing 
learning opportunities, introducing new ideas and interacting with students to 
support and guide their learning. Learning becomes a process of appropriation and 
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negotiation ofluiowledge in a social context. Within this framework. the process of 
formative assessment is ooe of teachers and students recognising what a student 
currently understands and identifying what be or she could achieve next (Torrance. 
1993;MellzerandReid. 1994. Clarke. 1995. Dussu. Vimpiec-Abad and Ajar. 1993). 
This form of formative assessment is integral with teaching and learning (Meltwr 
and Reid. 1994; Harlen and James. 1996) and is more compatible with the notion of 
’assessment while teaching’, in which teachers routinely engage (Newman, (iriirm 
and Cole. 1989). Teacher-student and student-student interaction are an essential part 
of the process, not separate from it (Torrance. 1993). Such assessment is jointly 
accomplished by the teacher and the student (Pryor and Torrance. 1996) and 
assessment information can be considered to contain information about the teacher 
and the students (Filer, 1993). Communication, feedback or dialogue, between 
teacher and student are essential m this case (Bood. 1995; Clarke. 1995. Filer. 1995; 
Sadler. 1989; Tunstall and Uipps. 1995; Torrance and Pryor. 1995). These 
communicative activities are not those found m traditional classrooms were learning 
is viewed as a transmissive process. Rather the inclusion of these activities suggests 
that to undertake formative assessment m the classroom, teachers must adopt a 
substantial change inlbeirelaasroorapedagogy (Btackand Wiliam. 1998). 

A third perspective on learning is that of the Sociocultural views of learning 
which take into account the role of the social and cultural contexts in the teaming 
process. These views are increasingly being used to theorise about learning in 
science (Driver. Asoko. Leach. Mortimer, and Scott. 1994) and form the 
underpinnings used to theorise the research findings documented in this book. A full 
discussion of sociocultnial views of teaming and formative assessment are to be 
found in chapter 7. based on the findings reported in chapter 3-6. 

2.4 THE ROLE OF STUDENTS AND TEACHERS 

The conceptualisation of formative assessment discussed here implies different roles 
for teachers and students than traditionally found m classrooms. It implies a more 
active role for students. Clarke (1995) noted that what is assessed and how it is 
assessed is an important indicator and determinant of the these roles. In particular, if 
the teacher makes unilateral decisions about a student’s learning, this sends particular 
messages to the students. When exploring the use of an assessment 'conversation' in 
the creative arts area. Radnor (1994) concluded that the position of the teacher as 
’knower’ needed to be temporality suspended if effective formative assessment was to 
take place. 

The use of student self-assessment as a form of formative assessment also 
implies a shill m the traditional roles of teacher and student in the classroom. It 
encourages students to’become insiders rather than consumers’ ol assessment (Sadler. 
1989). It supports greater student autonomy and responsibility lot their learning 
(Radnor. 1994; Willis. 1994). Fanbrother (1995) found that when students were 
involved in self assessment they were able, and more prepared, to comment on a 
teacher’s assessment. 

Two actions lie at the core of formative assessment, and both are student actions 
(Black and Wiliam. 1998). The first is the students' perception that there is a gap 
between the desired goal and her or his existing knowledge and skills. The secood is 
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the action taken by the student to close tbc gip (Ramapru*id. 1983; Sadler. 1989). 
Many factors can influence whether a student docs or does not do these two 
activities, including whether students have a task or performance goal orientation; 
learners' beliefs about their own capacity as learners; tbc degree of nsk taking 
involved for students, students* reflective habits of mind; and tbc degree of 
engagement with learning tasks (Black and WiUam. 1998) 



2.5 THE IMPACT OF FORMATIVE ASSESSMENT 

Formative assessment, like other Items of assessment, has an impact on the 
teaching and learning m the classroom. Therefore, formative assessment (as one form 
of assessment) can be seen as influencing student learning in terms of the science 
knowledge and skills karat. The notion of assessment impacting on learning will 
lint be introduced with respect to sumxnativc assessment and then discussed with 
respect to formative assessment. 

The impact of external summative assessment on teaching and on what and how 
students team is well documented (Berlak. 1992a). Crooks (1988). in a survey of 
international literature, noted that classroom assessment had direct and indirect, 
intended and unintended consequences for kaming. He found classroom assessment 
influenced what students considered was important to learn, their approach to 
learning and their motivation: 

cvilirtMU fcffef* aide** a iuxty ddTere* wi. Fee tuuue. tl cuidM 
their judACtnccl of wl* u aapcctoti to teat. ifleeu their ntoWvatko ail self- 
perception c* coui?«okc. structure* Om ippctcfe* to out Omit* of per***! 
stufly (e* prune*). cuuubtiCc* mil affectl the drrakfMt of 

auiirxiR kimiox *rtlcK*« md *UUk U arpc*r* to be coe cCtb: id*! pjteot ronei 
*Oie*:»*gtedito4U«i. (Crooks. 1988) 

Others have found that assessment influences both whit and bow students learn 
(Boud. 1995; Ilailcn. 1995). Fcr example, assessment can encourage students to tike 
surface, deep or strategic approaches to learning (Qooks. 1988; Harlen and James. 
1996). Deepkamingappctticbes are considered desirable as they involve students in 
seeking to understand concepts and m making connections. Assessment, which 
emphasises understanding and the transfer of learning to new* situations, has been 
found to promote deep learning (Crooks. 1988; Harlen and James. 1996). 
Assessment which emphasises the recall of isolated facts has been found to 
encourage surface learning, that is. learning in order lo successfully complete the 
task. 

Assessment can influence students* w illingness and abihty to engage in self- 
assessment (Boud. 1995; Crooks. 1988). Many writers argue that an important aim 
of education is to develop students* commitment to learning and their leaming-to- 
learn skills. An essential aspect of these skills and attitudes is students’ ability and 
willingness to engage in self monitoring (Sadler. 1989). Assessment can also 
influence students* willingness and ability to work and learn co-operatively (Crooks. 
1988). 

What science is being assessed imparts on the leaching and learning of science in 
the classroom. The science to be taught and atsessed may documented in tutional 
curriculum documents or State ‘standards*. In New Zealand. The New Zealand 



A REVIEW OF RELEVANT LITERATURE 



21 



Curriculum Framework (Ministry ofEducation. 1993a) calls lor the curriculum and 
assessment to enable student* to: 



dewiip (Oru) pc«(C_J u camoue Irmtiu: tbiotutuui lire, ini to psncipue 
eHecOvdy aid proanovdy lo New Zedoidi deascnnc society al a i 
coopetmve wocMoicnafBy. (Ministry otEdwitlca. 1993a.p. 3). 



This policy’ rhetorical statement suggests dial education is seen as assisting 
students to develop the skills (or lile long learning ami the know ledge, skills and 
attitudes to become critical and active participants in society. This curriculum 
document outlines ateus of subject know ledge arid essential skills arid attitudes which 
relate to this aim. These include learning -to- leura. motivational and social attitudes 
and skills. TTic curriculum document Science in! Vm Zealand Curriculum (Ministry 
ofEducation. 1993b) explicate* these aims in relation to the learning of science. It 
details the science knowledge, skills and altitudes to be learnt, including those related 
to recognising and using science m everyday life. Because assessment mflueoces 
what and how students learn, it is important that classroom assessment encompasses 
the range of all those learning outcomes which are valued in the curriculum, in a 
manner which supports those learning approaches considered most productive 
(Stiggms. 1991). 

The educational goals described in the curriculum ( Ministry of Education. 1993a) 
take time to develop arid then sustained growth tan be undermined by lack of 
consistent support Irom teaching and assessment practices (Crooks. 19S8; Bood. 
1995). Boud (1995) noted that assessment is part of students' everyday classroom 
experiences and so what they learn from ooe assessment is not interpreted in 
i sola two. The message about what is considered important lo learn and how to learn 
it, is interpreted m context cues from the context provides students with clues: 



> the gives *ibltrt - they cur, auh He 

: aid tens assessed ini Qu ccnai U> e 

> jeecedlox nbjcca. (Bold. 1995. p. 37) 



the 



Like all assessment formative assessment needs lo communicate to students 
what is considered lo be of value, ll needs lo encourage and support learning in a 
manner which consistent with how effective learning is viewed as proceeding. 
Claims (or the value of assessment m improving learning are extensive but as 
Torrance (1993) noted much of whal is claimed is based on rhetoric rather than on 
knowledge of whal actually happens in classrooms. These claims derive from the 
assumption that accurate and representative infotmatwn on student learning can be 
elicited ifmore effective assessment strategies ate developed. They assume there is an 
automatic and simple link between assessment and the capacity to promote learning 
(Torrance. 1993; Savage and Desforges. 1995). Many of the studies which have 
successfully explored this lmk have been small stale, involving small groups or 
one-to-one interactions (Torrance. 1993). Studies into classroom life have suggested 
that the process is not simple (Bennetetal. 1984; Donaldson 1978; Mefaan. 1979). 
Torrance (1993) suggested that research into formative assessment should explore 
what is currently occurring withmclasarooms: 

b stouU ruuilc min «tul is cun colly »■[■■■ mil .Id lo an cipvlty lo m 
loKlIlreari It annul! i-fiumma thli weuldt* mere mibrncus iq terms at .hit 
lines culio KcacrpUsh. tul note nodes! in -On II mists dm to mtoevc. Cicerone. 

1993). 
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2.6 THE IMPORTANCE OF CONTEXT 

The attention given to assessment to promote learning has led to a recognition of the 
importance of context in assessment (Berlak. 1992b). Research on assessment m 
general has found that students' performance is affected by the nature of the 
assessment task (Bacbor and Anderson. 1994; Bach or. Anderson. Walsh and Muir. 
1994; Crooks. 1988; Black. 1993). Formative assessment is also mllueoced by the 
classroom (Cowie. 2000). That is. the lormative assessment process and outcomes 
are influenced by classroom factors such as how the students get on with the teacher, 
the layout of the furniture and the opportunities provided by the teaching and 
learning activities being used. Another classroom factor is that within a classroom 
the teacher holds most of the power as he or she controls what counts as valued 
knowledge and valued forms of interactions (Filer. 1993.1995. Radnor. 1994). 
Teacher questions play an important role in establishing and maintaining teacher 
dominance. The typical pattern of student- teacher interaction begins with the teacher 
asking a question. A student responds, the teacher evaluates the response and either 
probes further or moves on (Mehan. 1979; Edwards and Mercer. 1987). Other 
researchers have found that students olten respond to the question they consider as 
implicit within a teachers' question rather than w hat is explicitly asked f Donaldson 
1978). Raven (1992) noted that peoples’ actions are ollen determined by what they 
consider should be done arid what it is appropriate for someone in their position to 
do. Students’ perception of the teachers purpose for the task or interaction has been 
found to influence how they respond (Perrenoud. 1991). 

Many researchers have commented on the significance of the social context in 
which assessment lakes place. As the process of formative assessment ollen occurs 
within studenl'teacber interactions, it must be acknowledged that assessment has 
social functions and consequences (Hanson. 1993). Torrance and Pryor (1995) noted 
that the teachers within then study were sensitive to whether their feedback was 
private or public and to its impact on students’ perception of self worth. 

2.7 THE RELATIONSHIP BETWEEN FORMATIVE AND SUMMATIVE 

ASSESSMENT 

Summative assessment has dominated researchand development because of its status 
and the high stakes involved. As a result, the practice of formative assessment is not 
as well developed as that of summative (Black. 1993; 1995a; Black. 1995b). The 
current forms of external summativ e assessment do not provide good models for 
effective formative assessment (Black. 1995a). Although assessment strategies can 
serve formative or summative functions, it is tbe use of Ibe information to imptove 
learning which makes an assessment fbimative. Wiliam and Black (1995) claimed 
that all assessments have the potential to serve a summative function but some have 
tbe additional capability ofsetving formative functions (Wiliam and Black. 1 995). 

Some writers argue that an assessment can serve both the purposes of summative 
and formative assessment (Black. 1995a; Crooks. 1988). Given tbe need to ensure 
that teacher arid student assessment loads remain manageable, il can be seen as 
desirable that assessment serve both purposes. It may be possible for teachers to 
review the evidence they have of a students' learning as a result of their practice of 
formative assessment m order to make summative judgements (Hasten and James. 
1996; Wiliam and Black. 1995). Assessment practices, which have the potential fur 
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both summative and formative function, attend to the need for known learning goal*, 
explicit criteria foe judging success. feedback and foe an opportunity to utilise the 
feedback. Suramative assessment information. if used by a teacher to modify their 
teaching with another group of students, does have a formative function. If it is used 
by students to inform their learning approaches, it has a formative function for them 
Black (1995a) noted that much of what is spoken of as formative assessment is in 
fact repeated or on-going suramative assessment as no action is taken to inform 
learning. 

Others claim that the formative and suramative purposes of assessment are 
incompatible as they imply different roles for teachers and students (Oipps, 1994). 
Suramative assessment require* the teacher to act as a judge of student learning and 
so it often involves a teacher stopping teaebng to measure progress. Suramative 
assessments tend to aggregate learning from disparate areas. Further aggregation 
occurs when the results of these assessments are recorded as marks or grades. In 
contrast, formative assessment tends to be continuous and informal, an integral part 
ofteachmg and learning (Cowie and Bell. 1996). In this case, the information about 
a student's understandings and skills does not need to be aggregated or recorded 
(Black. 1995b). 

Summalive and formative assessment also slitter on the issues arising m current 
debates. Concerns, within suramative assessment debates, are related to the 
consistency of the shared meanings of the assessment. As summalive assessment 
results tend to be reported as grades, all students need to be treated in the same 
manner and the impact of the context minimised (Wiliam and Black. 1995). 
However, concerns within formative assessment debates aredescribed as related to the 
consequences of the assessment for learning. Thu is reflected in a progression from a 
concern with technical issues to concern with the impact of the assessment on 
student learning (Sadler. 1989). Within summalive assessment, the need (or shared 
meanings has led to an emphasis on reliability and validity. Typically, reliability is 
defined as consistency among independent observations and validity as the extent to 
which an assessment measures what it sets out to measure. Within summalive 
assessment, reliability is usually said to be necessary but not sufficient condition for 
validity because measurements may be reliable or consistent but still not be 
measuring what is ofinterest. Within formative assessment, the focus is on validity 
(Sadler. 1989; Market and lames. 1996; Moss. 1994) and in particular on 
consequential validity. Consequential validity relates to the consequences ol 
assessment on teaching and teaming (Messjck. 1989). Reliability is subsumed 
within validity in this case as it depends upon the self-correcting nature of 
consequent actions (Wiliam and Black. 1995). Essentially lormative assessment 
interpretations and actions ate always provisional, discussed and negotiated as pul ol 
the process of using the information. 

A critical question m relation to the use of information for both suramative and 
formative purposes is the confidentiality and potential harm of the information 
provided for formative purposes. If students are encouraged to take risks within the 
learning process and to be honest and open m their self assessment, there Deeds to be 
a clear and pre-arranged agreement about the possible summalive uses of the 
information. 
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2.8 SUMMARY 

Formative assessment involves the exchange of information between teachers and 
students about the students' learning. It is an essential component of effective 
teaching and learning. As a process, it is interactive and contextualised and it 
involves teachers and students eliciting, interpreting and acting on information about 
student learning. Ideally, it should support the development of students’ personal, 
social and science development (Cowie. Boulter. Bell. 1996). 

In the next chapter, one case study of formative assessment m science education 
is documented. 
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A CASE STUDY OF FORMATIVE ASSESSMENT 



The year was 1995 and one of New Zealand’s active volcanoes. Mount Ruapehu, in 
the middle of the North island, was erupting. The timing could not have been better 
as TcachcrS was starting a unit of work on ‘Our Storehouse Earth’ in which she 
planned for the Year 8 students to learn about the composition of the earth, tectonic 
plates, the cause of volcanoes, the composition of soil, rock types, and how rocks arc 
formed. A ease study of the formative assessment used by teacher 5 and her students 
during the teaching and learning of this earth sciences unit is documented in this 
chapter. It is one of the eight ease studies in the research being reported in this book, 
with all eight ease studies being documented in Bell and Cowic (1997. pp. 48-245). 
This ease study was chosen to illustrate the data on formative assessment in the 
classroom which informed ourmodclling (chapters 5) and theorising (chapter 7) about 
formative assessment. Further illustrative data from the other ease studies is given in 
chapter 6. 

This ease study’ is detailed, and therefore, long. It is felt that the detail is 
necessary to document, for the reader, all aspects of formative assessment: the actions 
of the teacher and students, the contexts in which it occuncd. and the purposes for 
doing it. Hence, in this ease study, both the social and cognitive aspects of formative 
assessment arc documented. 

This chapter is divided into the following pans: 

• teacher 5 and her students 

• the role of the researcher 

• the setting 

• the teacher’s view s of teaching, learning and assessment 

• purposes for formative assessment 

• the learning situations 

• methods for eliciting formative assessment information 

• interpreting the formative assessment information 

• taking action 

• summary’ 

• three cameos of formative assessment 

• summary and discussion 
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3.1 TEACHER 5 AND HER STUDENTS 

Id this case study. tbe classroom observations and interviews with Teacher 5 and 
seven of her students arc described and discussed Teacher 5 bad had 17 years of 
leaching experience atlhe time of the research. Her teaching qualification was a four 
year B Ed degree for primary (elementary) teaching. Her students were thirty Year 8 
(aged 12-13 years) female students. 



3.2 THE ROLE OF THE RESEARCHER 

The researcher attended most of the lessons in this unit, with Teacher 5 and the 
students. The researcher's observations occurred over a period of six weeks with each 
lesson lasting one-arxl-a-halfto two hours. The sixteen classroom observations for 
this case slixly UxA place between 12/HV95 and 24/1 1/95. An explanation of all the 
data codes is given in the appendix. 



When in the classroom, the researcher acted as a participant c*> server. recording her 
interpretations ofassessment in the form of field notes and noting documentary data, 
such as posters on the walk students' workbooks and books used Tbe researcher did 
not audio-tape the lessons. 

Alter the first lesson, the researcher spent most of tbe lessons with one group. On 
a few occasions, she was united to join other groups, which she did for part of a 
lesson. On other occasions, when she was shown items or asked questions by other 
stixlents. she went and worked with them in other areas. However, it was quickly 
accepted that she was part of one partKukir group. This group organised a plxe lor 
her and commented to her that they enjoyed having her working with them. 

During class discussion time, the researcher sat with her group and made field 
notes. The students sometimes looked at these and asked if she bad recorded anything 
that they had said She was included in looking at items which were passed around the 
class and in side conversations with the students beside her. During small group 
work, the students worked at their desks on tbe activities which had been assigned 
during the lesson. At this time, the researcher sat with her group. She sat at the desk 
of any student who was absent or she sat beside a student. She took an interest in 
what the students were doing, read reference books with them, looked for information 
for them, talked with them about what they were doing and enjoyed learning more 
about the topic herself The students sometimes asked her questions. On one 
occasion, while she was discussing tbe requirements of a task with ooc student 
another student interrupted tbe discussion and told them they were both wrong. The 
researcher made very few field notes at this tune. When she did. she told the students 
w hat she was writing. She loosely monitored where the teacher was but as the teacher 
was often talking quietly to individuals, she was unable to field note the interactions 
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between the teacher and the student* at thi* lime. During the classroom observation*, 
the researcher was aware that she could only directly observe some of the teachers' 
formative assessment actions. The end of lesson discussion* provided an opportunity 
to talk with the teacher about her assessment actions. The researcher's field notes are 
coded for example (T5/KN 1 l/9Sb) to indicate those were field notes of the 1 llh 
lesson (FNU). taught by Teacher 5 (TS). in the second half of 1995. <95b). 

End-of-lason inUrviewer 

The researcher was further informed by informal discussions with the teacher. 
Initially, the researcher talked informally with the teacher at the end of each lesson. 
These discussions often took place as orjust after the students were leaving the room. 
They had the advantage that the lesson was still fresh in the teacher's and the 
researcher's minds. The structure of these discussions was informal, usually relating 
to specific episodes and specific children who were of note to the teacher and the 
researcher. The researcher's only planned question was to ask teacher 5 if she felt there 
had been any assessment in the lesson and ifanything that occurred had surprised her. 
The discussions ranged in length from half to three-quarters of an hour, depending on 
the teacher's time constraints and the richness of the lesson. The researcher came to 
realise that these discussions were an important source of data on the teacher's 
interpretation of the assessment, which had occurred during the lesson. Teacher 5 
described what she had assessed. She also described how she had done this, some of 
the judgements she had made about the students’ learning and the actions she had 
taken. Teacher 5 later described these discussions as times when she was Thinking 
aloud. The researcher gamed the teacher's permission to audio-tape the later 
discussions and it is these which form the basis for some of the data presented in this 
case study. There were 6 end-of-lessoo interviews. The end -of- lesson discussions are 
coded, for example (T5/D 1 1/9 5b) to indicate thi* was an end oflesson discussion after 
lesson 1 1 . with Teacher 5 (T5). m the second halfof 1995 (95b). 

End-of-unil / end-of-year interviewer 

The researcher interviewed teacher 5 at the end ofthe year, which was shortly after the 
un it of work had ended. During this interview, she briefly discussed the unit with the 
teacher. The interview is coded (TS/l9Sb). She was also interviewed at the end of 
1996 (T5/EOY/96). Seven students were also interviewed at the end of the unit (S55- 
57/19 5b) and these data are also reported in Cowie (2000). 

3.3 TTIE SETTING 

The first aspect of formative assessment that is important to note, is the setting. 
TeacherS taught all curriculum subjects (except technology) to the class in the same 
classroom- She was responsible for the learning assessment and reporting 
programme used in the classroom. This programme included detailed written reporting 
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oo the students' science. personal and social <levelopn>enl. a focus on slodenl self- 
assessment and ongoing patent involvement in student learning and assessment 
(TSI/VSa). 

The observed unit was just another ‘Unit Study' - it was the researcher's presence 
that signalled the topic of study was science. Teacher 5 had taught the unit before and 
expected the students to enjoy it. She planned for the students to leant about the 
composition of the earth, tectonic plates, the cause of volcanoes, the composition of 
soil, rock types, how rocks are formed and the use ofmatenals from the earth and had 
prepared worksheets to help with this. Activities for the unit were whole class 
discussions, six written and two practical tasks. 

Wlien the researcher arrived for the first lesson ofthe unit its the title, ‘Our Store 
House Earth’ wasdisplayedonooe wall along with posters and newspaper clippings 
about earthquakes, volcanoes and oil. This display was updated throughout the unit. 
Student interest was stimulated throughout the unit by the eruption of Mt. Ruapehu. 
Many students and the teacher visited the mountain during the unit and the 
mountain's ashclood was often visible. 

Resources for the unit were displayed on a bench in (root of the teacher's desk. 
This positioning maximised her opportunities to observe the students as they worked 
with the resources (T5/D2/95b). Students brought books, photographs and artefacts 
(photographs, gemstones, necklaces and crystals such as amethyst) from home and 
added them to the resource table . The items brought in by the students provided the 
teacher with a robust source ofinformaUon oo what the student were interested in and 
the connections they were making (T5(D3/95b). 

Classroom furniture and its arrangement both supported and constrained teacher 
assessment. Student desks were grouped and this allowed the teacher to observe the 
students at work. She considered this observation generated robust information 
because the students ‘forgot' she was observing them. Five of the seven interviewed 
students indicated this was not the case. They claimed others worked harder and 
pretended to understand what they were doing while the teacher observed them 
(S53,53.5S/I/95b). They did not like the teacher to look at then work when it was 
‘half dooe' because she might 'see something you don't want them to see' 
(SS3/l/9Sb). Their concern may also have been because the teacher used observation 
as a Mimmative assessment strategy and they were sensitive to what sbe might report 
toothers. 

Some students limited the teacher's incidental access to their written work by 
lifting their desk lids (TS/FN2.5.6.8.’9Sb). One student assured the researcher this 
action was deliberate: 

I stirvcdmy^hiod arj I qulcUypii up My Be cone over to Be wduUb’i 

Students covered their books and talked with their peers in a maimer which 
restricted the teacher's access to their books (TS'FN4.5.7 .8.1 (W5b) However.it 
seemed it was only the teacher’s random access to their unfinished work the students 
disliked because they’ showed her then books and asked for her comments and help. 
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The tied. arrangement facilitated poet and self-assessment through discussion. the 
sharing of resources. and the comparison of written work (TS.'EN S-14/95b). Students 
dive usied ideas and then asked the teacher for help oc looked at reference books 
together. They compared book work arid then worked harder arid changed or added to 
then work although the mam locus of this assessment appeared to be the quantity - 
how many pages they had completed - rather than quality of work (S53.58.'l‘95b; 
T5/FN1Z 1 V95b). 

The teacher's planned assessment foe the unit was a pre-unit questionnaire and 
lour summalive assessment tasks - a know ledge test, a presentation to the class of 
two oflbe questions they had explored, a student self-assessment and the marking of 
student books for content, and presentation. The students' presentations took place 
over the last three weeks of the unit. 

A typical lesion 

The observed lessons lasted one and a hall to two hours. The lessons always began 
with a whole class activity followed by individual arid small group work. During the 
whole class activity, the students sat on the floor, on a sofa oc on chairs in an open 
space at the front ofthe classroom. The teacher sal on a low chan within the student 
group. The discussions lasted lor three-quarters -of-an-bour to an hour. The teacher 
began the first lesson of the unit with discussion on 'Is the earth getting bigger'.’' 
based around photographs of ruins she had visited in Rome. Other lessons m the fust 
half ofthe unit began with the teacher posing a question or. more usually, students 
talking about the arte tacts they had brought from borne. The discussions revolved 
around the layers in rocks and soil, the composition of soil, the colour and texture of 
rocks, the ellcct of light and water on the colour of rocks, crystals, gas. the nature of 
earthquakes, volcanoes and gemstones. The discussions conrtructed a weak boundary 
between the student's interests and experiences and school science. For the final three 
weeks, the students presented their answers to two questions they had explored to the 
class as part of their summalive assessment. 

The students worked on the set tasks and any questions they were interested m 
during the second half of the lessons. They moved lleely around the room, working 
by themselves, talking in pairs or groups, looking at resources and sometimes going 
outside to complete a task. The teacher moved around the room. Sometimes she spent 
most ofthe session with one group, sometimes she circulated around the class and 
talked to most students. 

The temporal contest 

A description ofthe setting also includes a description ofthe temporal context The 
teacher slated she had a formed a ‘picture' ofthe class as a group with well developed 
listening and questioning skills and that individual students had various levels of 
confidence, ability to express themselves and typical depth of understanding. She 
stated her perception that the students were able to discuss ideas, had influenced the 
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nature of the learning tasks sbe had selected for the unit (TS'W.^Sb), and as is 
cvxlent later, the nature other feedback: 

They kauu U* cxpc<Ctftta * that they will L*cca on! due (hey arc welcome to *peck 
ioi wkouesUcas. _ I sucocoe I know my c^aj I hive cotAtecce that I aal 

The seven interviewed students sasd they expected the teacher to value certain 
behaviours and act in particular ways Their view wait illustrated by the student who. 
whenaskedhow she worked out wbatteacbercoasideredimportant.said: ‘I've sort of 
got used to what she thinks is important and stuff(S58''l95b). Knowledge of the 
teacher's usual actions was used to mteipeetberinteractions and written feedback. 

The interviewed students also indicated they considered some of their peers to be 
‘bright' and as likely to understand ideas, and others as able to be ‘trusted' not to 
make fun of them w hen they asked a question. These perceptions were repotted to 
influence then actions (SS4L95b). 

3.4 THE TEACHER’S VIEWS OK TEACHING. LEARNING AND 
ASSESSMENT 

A further aspect of formative assessment is that of the teacher’s views of teaching, 
learning and assessment. Teacher 5 described learning as an activity that involved 
individual students ‘building’ on Ibeir ideas and as the ‘growth’ ofeollectiveoi group 
knowledge. Assessment was described as something done by teachers and students 
but ‘on most occasions ... it'* a combination of pupil and teacher identifying these 
things'(T5/L95a). 

The teacher’s description other role as a questioner exemplified her attitude to 
teacher assessment, she said: 

... u a qttsoooel I iin jcoeiilly Obi ad aa/Dm* 1 wok id find an ... ItyoaiaXr m 
ottiniwatuino-.cdoli^lheyuemlyuotupwtorxplusmjw.s^.c. TV, 

■inlto. (Tie children] cois> Bui eio<c& u>:u is mat ft* (Dm). CUlScn will m 

ibad It ‘Oh I di k&y* 1 cut do suih md tub coo l P' ... (TW«5i) 

She considered assessment as ‘Something educators need to do to help with the 
next stage in the children's learning and meeting then needs’ (T 5 / 1/95 a). For this 
reason, students were assessed at the beginning ofa unit to find out what they knew, 
so she that could ‘use what they know and build on that’, they were assessed duting a 
unit to find out if the teaching programme w as promoting the learning she had 
planned for and so she could follow-up student ideas. She noted there was ‘space 
within my unit to actually shoot off if anybody comes up with an idea’ (TS195a). 

Ihe teacher stressed assessment was a mutual responsibly. It was her 
responsibility to provide students with a range ofoppurtunities lor displaying wbal 
they knew and could do. and the students' responsibility to tell her if she was not 
meeting then needs (T5/D14/95b). 

Assessment was also described as a process students needed to engage in for. 
‘identifying areas that they need to wort. on. ... identifying areas they want to wort 
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on and accepting areas they need to wink on (TS/l/95a). Il was ooe of her long term 
go all for student to leant to assess themselves as she considered this would enhance 
“then own personal quality ofhfe’ fT5/I/95a). She commented that student self- 
asiesunent required her to ‘shift’ some of her power to the students so they could 
‘build up a responsibility' (TS l U95a). 

To summarise, the teacher’s comments suggested she aw teaching as unrig what 
students ‘ already know’ and ’buildingonlhat’ (T5.'V95a) and assessments! mlegral to 
teaching. Her deicnption of assessment ai a teacher -student responsibility indicated 
she considered that teachers halt limited access to student thinking. The importance 
she placed on student self-assessment (for students now and in the future) suggested 
she viewed students as active meaning makers. Her comments that students needed to 
identify what they wanted toworkon suggested she viewed motivation as an mlegral 
to learning. 



3.5 PURPOSES FOR FORMATIVE ASSESSMENT 

In documenting the lormative assessment that occurred, the purposes for doing it. 
need to be noted. Teacher 5 assessed her students with respect to their personal, social 
and science development (Cowie. Boulter. Bell 1996). In general, her students' 
personal and social development were long term goals, while her students' science 
development goals were more likely to be short term ones associated with the unit or 
a lesson. Hence, this teacher had short arid long term learning goals fur the students, 
and therefore, long and sheet term purposes for the formative assessment she did in 
the classroom. The lormative assessment of the personal, social arid science 
development is detailed in the following sections. 

Penonal development 

Within the classroom, personal development was conceptualised as those learning 
outcomes which relate to the learner as an individual, for example, their leaming-to- 
learn. time management and sell-assessment skills. Teacher 5 sought to promote 
these learning outcomes and formatively assessedher students' development ofthecn. 

Teacher 5 formatively assessed her students ' time management skills. Near the end 
ofthe unit she systematically looked at the students' books. She said she noted which 
tasks they had completed ami the quantity and quality of then work (T5/D14.'95b). 
thereby assessing the students’ time management of their learning activities. 

TeacherS also formatively assessedher students' leaming-to leam-skills. Teacher 
5 said she considered that the ability to gather information trom a number of 
resources was important. For this unit. 'Our Storehouse Earth*, the teacher and the 
students had collected a large number of books to act as a resource to help the 
students answer the questions which arose within the unit. Ihe teacher commented on 
the students' ability to gather information Horn books. She aid: 

Seme ol Ock Uk are Killy «ool it teowmg Oiaigb bocts. WSm you uk i 
que*tioA» ... ftt qus&jai hive omk up (here been i auubci of chil&ra wto /o 
crbcr there iol (hey sty. Tve scca thit’ I M retlly goad. ‘Leok a this. thar * 
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foeSotA^lfcii Fiulf. Sic fouui Or y* 
tcco it before, k 1*1 *o« to and a hid 
CT&D1 l/95b) 



To* crftbrt the other 6ty tcuue the 1*1 
setyed ttae utcc tbt hid beta Uc max*. 



When she thawed ihc claw a video cm volcanoes, she commented that sbe 
intended ihis to be an opportunity for the students to gather information from another 
source. She considered videos as an important source of information because of the 
time students spend watching tele vision: 

... iliU eiArrU it Rom icairce. An 0 there arc Via of am a c> cm pet 

ef<naeyji Video U m inporuol ooe. .. they *peidioe*ldealofnme a Sou id t 

tckvlbMueteeo. (TMTlltfSb) 

Teacher 5 intended fur all the student* to use a resource to research a question and 
share tbeir answer with the class. She explained that she considered explaining to 
others was an effective technique for developing undemanding: 

So cot elite ttun» ». Ifi m rgitlaiil ttiap mnln Qmmb n the moral. u 
StffiiucvaySxt) lo pi aid to soar irscMcb mil come Nkk md ibire Whit yoa 



n^ca3>havioikKiX i:eicOiiiu up mdycuhivei! pci It in you c-*e weeds abia toa 
biveol sol ycur non* Is Rom olyaj ... Am U ofko • »iy of mnialuc, UdomuliaB 
Tie mdenuadiu leiim lo dmeVip. It reiUy doe* develop or eUe you note a break 
irwghn— i lampbtem (TSDiov5b> 

The researcher field noted that dunng this lesson that the teacher ashed the clas* 
who had researclied the question 'Why is the top layer of soil darker? Only six 
students pot up their hands. She commented on the need for them to do tbeir own 
investigations and do« rely on others (T5.'D10/95b). She therefore publicly and 
fonnatively assessed this aspect of her students petsooal development 

Teacher 5 also provided opportunities for her students to develop their self- 
assessment skills. She included a self-assessment in her end of unit assessment. 
During one lesson, she fonnatively assessed the students' ability to assess then own 
contnbutioo to the teaming and development of the class. She asked those students, 
who considered they hadn't made a significant contnbution to the whole class 
discussions, to try to link sonic of the ideas the class had been exploring. She 
commented on the student who volunteered to do so: 

I was plnsol star Kkoowlrclxal tie bulbil soul very mob mil was prepared toAi 



I was eternal star p inna 

KmedUntlTVDM'SSb) 



In this example, teacher S linked the skill ofgatbenng itita. a personal skill with 
the ability to share and discuss ideas, a social skill. Ihese aspects of students' 
personal, social andsoencedevehipniemtareconceptualiseda* interlinked, with many 
opportunities for developing a student's personal development occurring in a social 
context. Ihe two aspects are interconnected and interdependent. In the instance above. 
leacherS linked the development other students' personal and social skills. Sbe 
commented on the variation m her students’ research skills and their different 
willingness to share their ideas: 

Olf of the dung* Aar 1 OmU bis came tbioiub is ihu wcVe pn soar very oNr 
nudmawfaiMIow very well They «o beme aid ibey KtmBy kok thiun up. They 
cool wall 61 come lo kIkoI. Ibey ctoy duau wbn they've foind. There be other* 

wbipomy aid they kok It in. but Ary time So fclool md ibey u took uid Ibey 

wall. Ibeo there Me other* wboAmk. No. *o and *o will do R and fit pul liilea -bet 



f.(TODI<k9Sb) 
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On another occasion. she named students whom abe considered possessed these 
attributes. She Mated she assessed her student's ability to gather data from ditlerent 
sources and she assessed her students’ ability to speak in the whole class situation. 

In another e sample, teacher 5 staled that she assessed her students' ability to 
understand ideas: 



ircVxAngu 

i tail they on 



:t the vl4». lie i 



Is oo two kstb. Tic 
fei developed axhl i!k> 



tors developed 

(TS«Dl l*95b) 



Here, teacher 5V assessment ofher students personal development was linked with 
bet assessment ofthea social and science development. 

Social development 



A second aspect oflbe teacher's purposes fur doing formative assessment was that of 
promoting social development. Within this research, social development was 
conceptualised as the students' development of Ibeir skills of interacting with and 
working with others. The social development of her students was a long term 
learning goal for leather S and hence provided a purpose for doing formative 
assessment. At this stage of the year, the teacher and the students had well defined 
expectations ofeach other. For example, over the period of the observations;, teacher 
5 only reminded the students three or four times to listen to each other. It appeared 
that the students very rarely faded to meet the teacher's expectations. At these times, 
she commented oo the importance of listening to learn and of being courteous. It is 
interpreted from this and her previous comments that the teacher valued and 
formatively assessed her student's listening skills. At this stage in the year, she 
considered this skill was well developed and so it was not a main focus of her 
assessment (TSD14’95b) 

She continued, explaining why she considered that listening was an important 

dill: 



1 smutty Uml Om favcmiR to pcsptc. I 
to pmiUsttbcK stalls <TM!>14,SSb) 1 



bygivlWt 



i Ibt ojpotuury 



And on another occasion: 



■IBOMC I too- an etas* uw. I tuve cto&lrac Uul I mi lie*. Uvc drvelcpcd 
in itafit ml pinnu. .... Os Qi -IsOt I End Itili ctasi. « this pod u DDK. is 

. newoiBiMC. ‘ — " ' 



-.n51>109») 
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Science development 

Another purpose lor teacher 5 doing formative assessment was to assess bet students’ 
science develipmentor science learning. Students' science development is 
conceptualised as including the students' science content, science processes arid 
science context development (Cowie. Boulter and Bell. 1996). Within the unit 
described in this case study, tbe teacher emphasised science content and contexts over 
processes because of the topic. 

When she spoke of the learning activities she provided (for example, whole class 
discusssoa. a video, task sheets, handouts and investigations) to mediate the learning 
ofscience within bet classroom, she identified two aspects which she assessed, these 
were whethertbe students were developing an understanding ofthe ideas, that is. she 
assessed the science content, and whether they understood the task, for example, 
during small group work she assessed her students' ability to distinguish betw ecu the 
continental crust and the tectonic plates and their ability to Complete the task of 
colouring the plates. (T5/D1 195b) 

TeacherS was concerned with fbrraatively assessing the learning and progress of 
the class as a whole, as well as the learning of individual students within it. She 
spoke often of assessing the whole class for the level of knowledge and interest 
within the class. She monitored this in order to lime her input of new ideas. During 
many of the informal discussions, sbe spoke of this formative assessment of Ibe 
learning of whole class: 

... lArrthe sulro. when we were ffliouih the qionam. whir I was <fc<n» w-Jh 
Oat w» trying Is get • Irelu* it»:ol where »e wot. AEbc teeming orOc mu. 
people wculd ask qronooi usd -e put 0-ini lose msuni to them Now. tb-.c 
qunUou mi sUU Ibcic rod Ires of peordc He pmttg up fflea louli TtM mu a 
Icoailu-luolKC. IT?iDll'95b) 

In the end of unit interview, she slated again that one of her main purposes for 
assessment was to monitor arid promote the growth of knowledge within her class 
(T5/I95b). 

TeacherS also talked of assessing her students’ ability to link what they were 
learning with their everyday lives, that is their science context development. She 
expressed herpleasure when she assessed that a number of students were linking their 
everyday experiences with the science in the classroom: 

Die gneuped walk «l the teginrmg ...We fbunl iheyVe gal a to or everyday 

eipMicruc* whkh I 4*1 Omk they would la.c reined to >«>e be dire Sus. I 

U.:ui3i 3H w u quite valiable in Out tb.-v talked atou everyday lbu»i while here we 
were Ulking In a Kleoce lessen. I thuk qulie a lew at Ibem ... m«b1 have tome a bit 
ctoer u le ul u n g the relevance olwtal we were lalkirg abod Is that everyday lift. 

(TS'DI 1.95b) 



Divergent and convergent asiesimcnt 

Another purpose for formative assessment for teacher 5 was related to her planning 
for her students to come to know arid understand certain ideas, as well as planning for 
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Ihem to pursue idea* which in loo led them. Ho assessment of whether the students 
had cone lo know and understand the ideal ihe inloided constituted ho convergent 
assessment (Torrance and Pryor. 1995). Her assessment of what the students had 
leaml by following up the question* they or other iiudenla posed, constituted ho 



TeacberS slated that she planned for Ihe students lo learn some specific concepts 
and (die planned lo create the space and opportunity for ho students lo pursue 
questions of Ibeir own. She indicated this during an end-of-lcs*on discussion and 
during the end-of-uml interview. In Ihe discussion die said: 

.. He itulilria uc mlrtcfled. they arc olKimsr. miny or than uc ulu* voy i-:od 
qu^£oo> ai«i miktm e&c«lletit o\^cx\ihuxs. They ace fcdbwaa dun/> Qm ire 
o«urTt!£ to them hire ccme up Tkox Ac m&y. thirst wlac h U.ctj'r cocoe 
directly ftocn me. (TSD1 l*5fr) 

During the whole class discussion*, the students in this class posed many 
question* of their own. Teacher 5 identified some of these as 'good questions, 
focusing ihe students on them and reeoiding them in her work book. Teacher 5 
revisited these questions during a lesson towards the end of the unit (T5/KN 1 l/95b). 
For example, one 'good question was 'Why are there more volcanoes m the pictures 
ofdinosaurs? Were there more volcanoes then'.’. Teacher 5 and a group of seven 
students investigated this question during one lesion (T5 'KN3.'95b) and two students 
pursued this question during class tune over a period of two weeks with occasional 
help flora the teacher. Teacher 5 staled that two other students had wntten up then 
answer to this question in then books (T/L95b). 

Another example of a teaching activity that enabled teacher 5 to make divergent 
furmative assessments was towards the end of the unit, when the teacher asked each 
student to present three tasks of their choosing to the class. The teacher intended that 
this provide an opportunity for the studeots to demonstrate to bet and iheu peers what 
they had learnt. Most students presented one of the set tasks, usually the v olcano 
activity. Two students presented more detailed information on the tectonic plates. 

Another example of divergent assessment was the teacher's focus on the students 
making coonecliims and linking ideas to everyday contexts because her purpose was 
to determine what sense the students were making of the learning tasks. As the 
teacher planned for the students to do this, it was also a feature of her convergent 
assessment. These two approaches to assessment were interlinked. 

Teacher 5S divergent lormative assessment tended to be of the science ideas her 
students had developed as a result ofpursuing questions which were posed by them or 
other students in the class, and of how they linked their scientific ideas to tbeir 
everyday lives. Her convergent formative assessment tended to be of the students' 
personal and social development. For example, she intended the students to develop 
further tbeir skills ollocating inlonnaUoc and she lorraa lively assessed to see if they 
were using these skills. Convergent furmative assessment also included many of her 
short term goals (for the unit of foe the talk) for the students' science learning, as she 
assessed tbeir engagement with a particular task and their development of an 
understanding o fa particular scientific coocept. 
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Tocher 5 indicated that she thought lhal there was an impact oo the learning of 
tbediveigentarideonvecgent formative assessment. For example, she considered that 
specifying ber summative assessment requirements too soon could ailed the quality 
and depth of her students' learning. Witlun the unit which was observed, she had 
planned for her sludents to explore questions which interested them. She staled that 
seeing her students happy to be doing science, asking questions and suggesting 
answers was ooe of the joys of teaching. She coasxlered that when she told the 
students other summative assessment requirements, they shilled their focus slightly. 
They then wanted to know bow. w hat and when she wanted them to team: 

Whu 1 4id oxxf awi«h ... dine wu. to me. • ilijhl china » dim ntltulc »t*s I 

mini lie item otou immml 1 te> have bees really coin, ins gang ttnuck dm 

nUL Tie numein useimau is mcatKecd. dine is a sliTt In Ibcu atuiBle. die nay Aey 
led AB Ola mllco ®cy wild to t* sfecirw. Whco n U die? Whit a dm? They need 




tut I <S:a< ilwavi like so icUaemtuwrfsrciajt lobe assessed. Not uud *cy need to 

Ina- Imaitc Uni dicm^oi gec ani d^i nd mil enjoying Md^aOU^I nut to me 



Teacher 5 wanted to encourage divergent learning. She slated that she felt that 
introducing her convergent assessment tasks too soon, albeit convergent summative 
assessment, encouraged the students to become more convergent in then learning. Her 
summative assessment consisted of requiring the sludents to complete the set tasks 
and investigations, their presenting three items of interest to them to the class, 
completing a self-assessment and a test oo scientific content. The researcher observed 
III at the students in the group, of which she was port, became more focused oo 
completing the lasks alter they teamed of the teacher's requirements. They discussed 
the number of tasks they had done and compared their work. However, it was difficult 
to determine whether this was because they restricted the scope of 'lheu interest and 
learning or because they had a time deadline to meet. 

In summary. Teacher S*s purposes for learning and assessment related to the 
students’ personal, social and science development. Teacher 5's purposes fur her 
students' personal and social development tended to be long term, ber goals fur the 
year. Met purposes for ber students' science learning were usually associated with the 
unit or lesson, although she intended that the students link their school science with 
their everyday experiences within of all the science units. Teacher 5 used both 
convergent and divergent formative assessments. 

J.6 THE LEARNING SITUATIONS 

Ihe fourth aspect of documenting formative assessment is that of the learning 
situations in which formative assessment was done. The students in the class 
observed in this case study were involved in three main learning situations. Ihese 
were the whole class discussions, small group work on tasks and questions, and 
watching a video. Each of these learning situations produced a particular formative 
assessment environment. Within each of these situations, teacher S gathered 
information from Ihe class and from individual students. She gathered the assessment 
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information using questioning. listening and observation. each of which provided her 
with different forms of information. In these situations, she planned for and then 
ebeited information, sbe created opportunities which facilitated her gathering of 
formative assessment information and sbe look advantage of opportunities as they 
anise. In each of the three learning situations, bow. what and from whom she 
gathered information varied. In the following analysis, each teaming situation will be 
analysed using these features. 



Whole dais discussions 



In the unit of work described in this case study, teacher 5 started each lesson with a 
whole class sharing and discussion tune. Ihe whole class discuss urns provided the 
teacher with the opportunity for informal, on-going formative assessment of the class 
and individual students. 



In Ihe whole class situation, she was able to observe who contributed and listened 
to the discussion and the range and depth of the ideas. She w as also able to question 
the students in order to probe then understanding. As the topics of the discussions 
were determined by the what Ihe students brought to class, it is interpreted that this 
situation provided her with opportunities to collect information on Ihe students' 
interests anduoderstandmg. The students also questioned each other and this provided 
the teacher with further insights into Ibeir thinking. As the students' existing 
know ledge and the links they were developing were articulated, the teacher was able to 
assess their understanding and learning. She was able to undertake divergent 
assessment. For example, when Ihe class discussed why the top layer of the soil is 
usually darker, one student suggested that it was sunburnt (TS/FNld95b). This 
student returned to this explanation in subsequent discussions on sod layers. When 
teacher 5 introduced a topic for discussion, for example the composition of soil 
(T5/FN 1 0'^Sb). she was also able to undertake convergent assessment of individual's 
science explanations, their confidence and ability in speaking within a group. 

The whole class situation also enabled her to formatively assess the scientific 
understandings which were developing within the class. For example, on ooe 
occasion, sbe put up on the board, a summary of Ihe questions the class had generated 
during previous discussions. She asked Ihe students to indicate if they considered they 
could now amswerthese questions. She slated she often used this technique to 
Ihe general level of understanding in Ihe class: 






' >VU ISO 



, bo* well It* i 



iiot erson 



In this manner, she obtained a 'general impression' of the students' or class's 
knowledge at that point. 

Teacher 5*s opportunity for eliciting information on all the members of a class of 
thirty students, using whole class discussion, was constrained by many factors. One 
of these factors, which was highlighted by this teacher on several occasions, was that 
it was only possible to elicit information from students who contributed to Ihe 
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diiCimtoo. Teach tt 5 slated she considered that wily highly motivated and confident 
students poke in this situation: 

sot everybody wvB Ki messed in the geoer it stage. ll tf coly tlosc highly moltaaa* 
b^wtoaregp^aitilkitg.fcccaalWetfoow. (TCDl 1.95b) 

By using whole ciasst diacuaaon to elicit mlormation on her students’ learning 
and interests, the teacher appreciated that she only collected information on a random 
sample olher students - those students who were confident and highly motivated. She 
stated that if she felt it was essential for every child to speak, she used small group*: 

— tf I wiatal every ooe to low a aiy 1 would uie smill group. In a while greup. 
there It a duucetbe (tanUm* bis. the knowledgeable kids, the confident Ltd*, will (to 
aStte talkie^ mbey’re givlm gcod u^caurtKU. which Is semftfe. tube* sente ind 
lewis to tunhef duccMtac den my job as to ewcurage as many different bis as 
pc^stbletoCakerurYiatheteussica. There me some dcMreawtto resist xtal^olicely. 

L dee*. The resistance Ocoi her uama2ix«t (T5<Dl495b) 



Teacher 5 described a strategy she used to complement the random gathering of 
information by checking whom she had information on. and then systematically 
eliciting formative assessment information on the other students : 



I’ve got to (to a! this stage. as sit (town ..And go through the roU <od say. JUght. 

!££££!&: 

these children, this group ofbfls so I’ve mt to gee to ties 

cL&lrcn ITo o:< ccetAin atout and II hive to go to diem. Thai's wtui I miend to do. 
.. yeu’vegpt to go toll* groups. to validate it (tie informinac) aianay. ... ycu to 
s to (hllon upon tie bis who idTt hive any upl it the genual diKuasion 
* ? they ace. (154)14*3*) 



For teacherS. the issue of ‘valnkition’ oftbe information gained through whole 
class discussions involved another issue. When students were asked to volunteer to 
answer questions in the whole class situation, it war not potable to determine 
whether those who didn't answer did to beeaute they didn't know the aruwer or 
because they locked the coolidenee or tbe desire to respond. 

Teacher 5 uted a formal written summalive assessment at the end of the unit in 
order to elicit mlormation on all students: 

lb:i! tf&a Ini eorA&u LU. fie met atone Jrftnfely foitos wtal 1 -ml 0 <m 
M BB IHWkinoo them -la. I taraulise my uscsiaac ItUi i On en h child Bill 
recital Herr cult „ they will do a -mm aneumcat — frS1>12/»b) 



Using a global, informal and random technique, such at formatively assessing 
students' contributions during whole clam diicusuocu. wot a technique which was 
useful for gathering specific mlormation about some students and a general 
impression of student knowledge. Teacher 5 alto elicited more detailed mlormation 
using more targeted techniques. She often discussed her technique of moving from 
gaining a general impression to more detailed and specific information about 
mdividual'sunderstandingwiththeresearcher(T5 VFN6, 1 1.1295 b). 

In summary, teacher 5 was aware of the limitations of using whole class 
discussion as a technique for galhenng detailed and specific information on all the 
students. However, it was a technique which enabled her to collect divergent and 
convergent assessment information on student interests and ideas in the form of 
explanations. She was also able to assess student confidence and speaking ability. 
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Wale king a \idco 

Hit second learning situation used by Itachtr 5 was watching a video. During this 
unit, (he students watched a video on volcanoes and the teacher spoke ol the formative 
assessment infocmalion she had elicited in this situation. Foe example, while the 
students were waiching a video she asked three students to move forward. She 
described this episode during the end o (lesson interviews: 

_ Anil ihne were (hree children who were realty aruigluu. There were loo may 
aamtiac* berweeo them ud the video. IWi why I noved them Bxwird. (Ruhr so 
tow Ad you pot thu op. thir they were OnigfUag?) Becuoe I unshed them. 
<niDII95h> 

In this instance, she was observing the class and she identified individual students 
who were having difficulty with the task. She moved these students, an action which 
she considered wouldreduce the distractions for them. 

Small group xituatiam 

Ihe thud learning situation, which teacher 5 used to elicit formative assessment 
information, was small group situations. The class spent a part of most lessons 
working in small groups on the assigned tasks and worksheets. During the small 
group work, teacher 5 circulated around the class, talking to the students ami looking 
at then books. Ihe atmosphere at this time was relaxed, with students working on 
the assigned tasks or on questions which interested them. This created an environment 
m which Ihe students were responsible for then learning and were observed to 
approach the teacher ami show her then work or ask her questions. This situation 
created many opportunities for informal, on-going formative assessment by tbc 
teacher and Ihe students. At this time, teacher 5 was able to undertake convergent and 
divergent formative assessment of the students' learning by observing their work, 
questioning them and listening to then answers and then questions. She was able to 
deliberately assess some aspects of Ihe student learning and to notice others. For 
example, during one lesson she systematically assessed bow close each student was to 
completing the set tasks by looking at then books (TShN 1295b). During another 
lesson, she handed out a task which involved the students identify mg and naming the 
tectonic plates. She then assessed the students' progress with ami understanding of the 
concepts in this task (TSD 1095b). After another lesson, she told the researcher that 
some students didn't understand the concepts associated with soil, land forms and ore 
(TS |, FN10'95b). The teacher assessed Ihe students’ understanding of concepts and the 
requirements of the task by talking to them and looking at their books. 

Teacher 5 observed the students during the small group work. For example, 
during one lesson, the researcher worked on the floor with two students who were 
endeavouring to classify rocks. The students had noticed a link between some types of 
sedimentary and melamorphic rocks. When teacher 5 came over to talk to them, they 
explained their idea to the teacher. During the end of lesson discussion, teacher 5 
asked the researcher ifsbe had contributed this particular idea as presumably, she had 
observed the interaction between the researcher and the students (TST'N7i'95I>). On 
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other occasion!. tc*bcr 5 was observed by the researcher to identify students who 
were looking unhappy and then to spend tune with them. 

Teacher 5 appeared to collect a considerable amount of formative assessment 
information through informal observation and diwussicn with students during small 
group work time. Some of it she phoned to collect. Other information sbe collected 
as the opportunity arose. She collected convergent asl divergent assessment 
information m the form of student questions and verbal and written explanations. 

In summary, the learning situations and activities which teacher 5 provided 
appeared to stmeturc the type and scope of the formative assessment information she 
was able to gather. Each of the three teaming situations, iced by teacher 5 within the 
observed unit, enabled bw to colket different formative assessment information using 
questioning, listening and observation. 

3.7 METHODS FOR ELICITING FORMATIVE ASSESSMENT INFORMATION 

A fifth aspect of formative assessment worth noting is the methods used by the 
teacher to elkit infomation. Teacher 5 used the methods of gathering assessment 
information which were described by the ten teachers in the first phase of the research 
(Cowie and Bell. 1995). In particular she used observations, questions an) listening 
to students. 



Teacher 5 used observations to collect formative assessment information in all three 
learning situations. Observation ippcored particularly useful for informally assessing 
the social development of a class; how the class was working; and whom was 
working with whom. The dtfa in this case study also suggested it was useful for 
fbimatively assessing who was contributing what *dcas aid for gaming a 'general 
impression' of the level of scientific knowledge within the class. Looking at student 
books, both systematically aid in response to student requests, teacher 5 obtained 
more detailed information on individ uil student thinking as the students woe 
recording their own ideas n their books. Through observation, teacher 5 was able to 
deliberately collect poitKular formative assessment information and to gather other 
information by treating or noticing formative assessment opportunities. 

Teacher S consciously organised the physical environment to facilitate ha 
opportunity to observe the students during then learning. She positioned the 
resources, which the students usd during the unit, along a beach m front of to desk. 
The students gathered at this bench to look at the resources and usually talked to each 
other about their ideas while they were doing so. By positioning the resources in 
front of her desk, the teacher maximised her opportunity for observing these 
interactions. On one occasion, at the cod of a lesson, she spoke with obvious 
pleasure of observing one student helping another. She described this a something she 
strove to promote but didn't often have the opportunity to observe: 
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ltotbebc-skx K hid liked ti>: 



i 'WUc in c*l rtg' Sle hiJ 
cx> ule* wUc an oil rt* « A »ii co^uir up K<ncb<xfci uA M>\nc Thcfc ire Km* 
bcofcs here itaut C4l n#s It*. — It hm rcilly roc- 1 thu A bdped bw. ..fiutt 
iupruc that t&esc tails <lo ft. I mno. tLrfs whit I bc^c fur 11 Oc time. I My to them, 
bdp ax* iiKAtf. ole ooe owtter ^uwtiox*. IT >\xi*\v $ot 




wkt 

a to tec it 



«y 



ttdoes 



«*:rc thin I tlmk it dce& Yot/w Jcrt roc to be in tl« n«U pUcc a the n^ht time to 
it. A i*i hi v iif. die resources rltfu a luie of do tc*£ct's de4t l*** ... 



Teacher 5 was sensitive to aoil noticed what was happening within the classroom, 
and was able to “be in the nght place at the right tune’ to gain insight into student 
learning as it was developing. For example, she was fortunate to be watching ooe 
student while she was replying to a question: 

She tokoteceed some intonnmoo to tty tad rcliie the stuff tp there to The SvaebMite 
Eirtbftgg * She »is <o die noU u uk. SI* fett rooI tbocf d* 1 wis mdht 
Hat tenir her iuI I ccold s« her face ini reicooc*. CTX'D 14^5b) 



During this episode, sbe was alio able to observe another student who indicated 
by her body language that she also understood the ideas involved: 

There ore ftUKrne tods like A .. (sheUckJ)tUcoafl(SeKe to qxok up ... in * cliss 
situation. I could see fiocn her remittee _ dux Ae »*s myoR quietly. «hx J «is 
speikltd. ... she wm ui the t\At aide is well. St* w*i fedm* nbit ra.ro coatidco: bit 
fKCcoattdeatecoufh. fT5iT)U*5b) 

Teacher 5's observation of student learning was often supplement by or occurred 
concurrently with questioning and listening lo students. 



Listening to and questioning students. 



Two other methods used by teacher 5 to elicit formative assessment information were 
listening to and questioning students. These techniques were usually used in 
conjunction with each other, although teacher 5 also spent tune listening to the 
student- to-sludent discussion during the whole class discussions. TeacherS was 
observed to use listening and questioning to elicit formative assessment information 
on both the class and on individual students. These methods provided general and 
detailed information on the students’ learning, what they know, understand and can do. 
depending on the situation and the questions asked. These methods were used for the 
convergent or divergent formative assessment of student learning. Then use was both 
planned for or arose as a consequence of the structure of the learning situation or the 
organisation oftbe environment. Either the teacher or the student was able to initiate 
the interaction. 

Formative assessment information was gathered by teacher 5 by listening to. 
questioning and observing students. How the assessment information was gathered 
was determined lo some extent on what and why teacher 5 wanted the information. 
Consideration needs to be given to bow the quality of the assessment information 
was affected by how it was gathered. 
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Influence* on the quality of assessment information 

Teacher 5 coockftmd that many facto « influenced the type and quality of the 
formative assessment information she was able to gather from her students. When the 
method ofgathenag the information involved dialogue between her and the students, 
teacher 5 staled that she considered a students’ motivation and confidence, their 
mastery of the language of the subject and their ability to articulate their ideas could 
influence the quality ofthe information she gathered. The first factor, that of student 
confidence in speaking, was discussed earlier. The second factor was a student s ability 
to articulate their ideas. For example, students were required to present to the class a 
task w hich they had completed. One student volunteered to do this: 

...So I thin* A uto still on lie value at ha piece at ooii. Mayte At been 
rcJyutfcchivin* * ><it* &er e to help her oi* u>l she hid teen eixuuxMcd to do it 
by fcndf Maybe A tsju* z*X \xty Rood ai einl wain* her ikis saxr*c*iir*. ... I need 
to loefc further it her ... to see wlac (she c in d» tod to tike lotke ofthe lul thxt 
uben hi6c i*2ua tried to kelp bet out. Ac slid. ye/ uul she tried to chime in over 

tie cop orthem. bee if Ac » jus led to her own devKcs the weulArt d> hcoeir 
juitfce. CTS»DI 2 VSh) 

On another occasion she laid of this student: 



There ire sill Koe k>S. like A .., (wfc: lack) the oooOkoce to <xu up. ... 
because A kxoos dm she stniKdc^ with a Ice ofthe lechneil staff and At doesn’t 
wot to use wrum weeds ... (T5AN403b) 

Teacher 5 indicated lhal she was concerned that tbe student ought not do herself 
justice in these situations. It appeared that tbe teacher attributed this to the students’ 
confidence and ability to use vocabulary, and to articulate her ideas. She stated she 
needed to be aware ol these issues and to provide tbe student with other opportunities 
to demonstrate their teaming. She spoke of this again m terms of the variation in 
confidence and learning styles of her students: 



- Soyouaee«c 



sr>fes it? ...son* kids peter \ 



mull groips ncal »«*ve been in a Ur*c groip a Vxoftbe Qme. You tee thil (bemx in 
a kirpc *roup>*\xxVd hi>c stored a lot ofay Fean 2 k*i* off. ... Scat k»ls crefato be 
Buniif /scut* very iaportial to fcovlde a \c* of different urt c/smunocA. 
a^t>i4'95b) 

Student confidence was also associated with theu opportunity to be assessed. 
Teacher 5 commented on the necessity she felt to monitor the influence of a student’s 
confidence on the student's opportunities to be assessed and the unpressioo the 
student made on her as the teacher: 

... Tie cootliJca* Urn, u iapaiinl bcouir aflta tttiUrca in bun. iht auon but 
they just d> rut have a3aIUlea:e to a*y it k is very easy to owr tile claMrca’i 
kAowl ed*e becacac they art very cas£&aL I have coe flideot who u very Moffdefll 
ba ber kncwledtt ii AS very lim*ed Ot first uur«c«sKo> >\>u entrfu thaik 'Oh yes. 
she's oiod. Ae has a \u to say u»d she's very uieecsted . Bix she wastes toe when 
speftkit$mdd3CM*tsayAaytfcsa£*peti2V: - fTODlAVSb) 

TeacberS was aware that when she and a student were talking with each other, it 
was necessary that both of them to construct similar meanings lor questions and 
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answers. On one occasion, teacbcr 5 discussed an mcxient during winch sbe had asked 
a student a question and the student had not been able to respond. She Aid: 



I'm *o)ing is vtui fccy be*/ aol wb 



i 



I luir ftiliml Qul 

uilBiinyitauictK Uwirel until I slid "Wis 
»;2 lc( hind. I I\t gc< to miLc anc Oil will 
Mb a win He, todenuod. OlUo «c 
hive 4lw • mil on (Lc iceouibility id 
a. - Oicy < 0 * i niton) iitft rauider 

■I lna*u* -ha Or mptuoiimi nit 

Cr5'D10V5b) 

In this instance. although teacher 5 acknowledged her own responsibilities for 
ensuring that the student understood what she required, she stated that both the 
speaker and the listener had responsibilities. During a previous interview, she had 
elaborated on whatshe coosideredher students’ responsibilities fori 



IVy an hive the Offorainlty of ildag question <0 there (00 tie breed). ... Acy cm 
pet sometndy else to ask their quetUoh ten. ... A! :<he« times ot the day. I till to tie 
Elds ibcul Ac* festooahthry. I lell them. Tto not a mind f eider", ir they^e so a 
qersnoo. -huh I hnenl innrered ... ind miybe I ihiutd hue ms-rced « 1 tboild 
hive tal the questum au-rccd it some other -«y. If I hi vent ton Oat. they've sot 
a retpieuiKlcr It the ptem. lley-vt go 10 telp ne -vh this (ri'DI 4 . 9 Sb) 

ll is interpreted that sbe considered that any understandings were mutually 
constructed and that both the teacher and the studentls) had a responsibly lor ensuring 
this was accomplished. Interpreting a question was problematic for this teacher as 
well. During one lesson, the teacher and the researcher formed two different 
interpretations of a question which a student asked (T5.‘D1 0’95b). 

The influence on the assessment information of the techniques used to gather it. 
suggested that formative assessment information is. in part, a product of the 
techniques used to gather it. Teacher 5 suggested that what information she gathered, 
particularly that which was gathered through her questioning and listening to a 
student, was a product of the interaction between her and the student. This suggests 
that the interaction or method of gathering the information would impact on the 
booesty. accuracy, representatives and usefulness of the information to both the 
teacher and the studentls). In the best case scenario, the teacher and the studentfs) 
would co-operate to produce the formative assessment information. This would help 
ensure that the formative assessment information is accurate and useful to both, 
something which is necessary il eitber are to effectively act on the mfbrmaboo. In the 
class observed during this case study, the students often volunteered information. For 
example, teacher 5 spoke of finding out about student learning because the students 
came and told her. 

Hey ire Mlowto Omci tin uc ouuintu to Arm Om lave come up bom Ha study, 
they haven't came directly from ne. ...(So -tab you *iy they ire tollcwlag. ho* do 
JOC Uo» Hey wtoBiwy ?) 1 Bwa nsc Hey ask 1 qoamio. Ary ceme boJ • linlr bll 

(TS/DM& 5 b) 



t you 



The following-up could be as a consequence of the climate in classroom, the level 
of interest in the topic or the learning activities which the teacher used. There were 
many opportunities for the teacher and the student to interact informally. The teacher 
also actively encouraged students to take responsibility for their learning and to 
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cootnbute ideas. Teacher 5 thought that some students enjoyed slianng then (dean 
(TS/Dlli^Sb) and she considered that she gained insights into the students' learning 
through this process: 




The sludent was prepared to shae her developing understanding. Hence, teacher 
was able to gather arelatively accurate insight into what the student was learning and 
how the student perceived her learning as progressing. 

In this section, teacher 5V technique* for gathering different assessment 
information have been linked to her purposes for gathering it. The possible 
limitations and impact of some different techniques have been discussed. The 
interpretation ofassessment information will be discussed in the next section. 



3.8 INTERPRETING THE FORMATIVE ASSESSMENT INFORMATION 

Another component in the formative assessment process to be noted was the 
interpretation of any assessment information before action is taken on it. The 
literature suggests that assessment is usually norm-refereoced. criterion-referenced or 
ipsative assessment (Wiliam. 1992) . Teacher 5 appeared to make ipsative and 
criterion-referenced interpretationsofthe assessment information she collected during 
the lessons. It is assumed that she made notm-refetenccdj udgements when she was 
planning the unit, as site would have taken mto account what the usual, normal or 
average group ofstudents of this year group would be able to understand and leam in 
the unit being planned. Il is interpreted that at this time she made decisions about 
w hat learning experiences and outcomes were appripnate for the class, based on her 
knowledgeofyear8(agod 12-13 years) students. The teacher's ipsative and criterion- 
referenced assessments are now discussed in turn. 



Ipsative Interpretations 

Ipsative assessment is when a student is assessed against her or his own previous 
peifocniance and is an important component of formative assessment when a teacher 
wishes to interact with a student's thinking m order to better mediate learning. 
Teacher S’s frequent, unprompted, use of the word 'expecteiT while talking to the 
researcher was interpreted as a key indicator that she used ipsative interpretation on 
the assessment information she gathered trom the class and from individual students. 
In order to expect something to occur, or to be surprised, it is necessary to have 
established a basis for that expectation. It was interpreted that the teacher had 
previously assessed her students and had arrived al ajudgement about their level of 
know ledge, skills i* their altitudes. These previousjudgements were what formed the 
basis for her interpretation of new information. That is. she compared a student or the 
class with their own previous performances. She used ipsative assessment. For 
example, when speaking generally of individuals her comments suggested that she 
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expected thalpartieular students would under! land new ideas and be able lo complete 

taAi(T5/Dl(V9Sb). 

Sbe continued this comment by naming several students who had not met her 
expectations. After another lesson, w hich included an extensile debate on whether or 
not substances expand in the cold, she said: 

Well tbnc .a imei nl aUmuwu sion to kbia L didst In in: dowa usd my 
UKtmiaU cCVf is c often. (TMHSWb) 



She also spoke ol having expectations of the class and she appeared to interpret 
the information she had gathered on the basis other poor knowledge of the student or 
class. Sometimes the new information matched with her prior knowledge in that she 
lound out what sbe expected. At other times, the new mlbrraaboo did not match her 
expectations and she was surprised by it (TVDlSWb). Sbe spoke of being surprised 
that particular students were coping and others weren't: 



Is; ocoks ucuKoiUy -Ain I dunk to mi so wVH hist a [< Mnu ini I go 
■ad she's min ae usL its aukuu kuc lo 1 a. And 2c: ume oOa 



tad s>n. C'm 



bttUe.rU 

dost 



hipfca fodiy’) Yes * dii thcfc .. 

uidrr suoi. who muhtfl hist 1*1 1 1 
ciuiry It Ova ibat (ite pornerd to what 



I utdir emia u btdotlh^ 



: a 

(So 



! tbt m«p. md 

s*n. a 



aotKsiaukrtp pomto* m the nsU dUtctea. A leesco ova htft whiui 1 1 
miihfbt coi-cKd by It. wis » mill y n*tft oqo *. _ tie hsi stta Aat wae two 
lots oIUdanutKamd tbt wu locoing at Oe pints etieh u He aie tint I fealty 
wuitdtotbiuiaa. And deo th» ottapasaeova (eft. tie oat striuhaK ... Soltul 
wasohltda sutpnsc. I tbiughlihil taught hive _ <I5<DlQ>>5b) 



For teacher 5 to use ipsative assessment. she must have previously formed an 
impression ofa student or the class. Sbe must have had poor knowledge of a student. 
Formative assessment is a process winch is intended to assess and then inform 
student learning during that learning. Within this process, the teacher's learning is 
also promoted- Teacher 5 learnt about a student or tbe class and tbe effectiveness of 
bet teaching approaches. If it is assumed that the teacher's learning proceeds through 
conceptual development, this raises the question olbow teachers conceptualise then 
prior knowledge of students. On one occasion, tbe teacher spoke of using new 
information to refine Ihe ’picture' she had of a student. This teacher stored bet 
know ledge as a picture ofthe student: 

lo I didst find undUtgacw ibmt A wfan I did Uni ad mu. ..Qriotafl 

havcotouA »* link bit ciejfa. On thr solace edit, lie lorhs Ur sbeY xotni OK 
Obi uaicaimliiu. bul -tea you pis ba down, so she a liaul loci orals _ 
CTS'DIMSb) 



It appears that the picture teacher 5 had of this student included her impression of 
tbe depth of the student's understanding. Whether all teachers store their prior 
knowledge of students m the lorra of a 'picture' is unknown, as is whether this 
picture is linked with a teacher's gut leeling')udgements (COwie and Bell. 1 995). 

By talking olbeing surprised by some students, teacher 5 highlighted tbe need lor 
on-going formative assessment. She slated that students do not always meet a 
teacher's expectations and so on going minimal assessment is essential to ensure their 
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learning is maximised in every situation. Sbe did not view Ihe students as being 
sialic: 



(Suuwu isuipnsr. ycssbrioiOl An3tl>ciiu3eii.* »u timUc. do they un-.i 
Imm.lbsiingbl ... tbil. msanial bxiusc u> anra we iiouo tbc cdildiai sol we 
Uica Kims (.latul at rapSl We euwci Ox raw chUAco Vco‘I Uir pioKmi. 
they Will follow wlx -e say. bccnise QU u -lui they amenity Jo mx of tbc tuue. 
... bat n't lewDy mpieuu: Hot or Ain't Jo llul all Hr lime. Tbil we diio aul tkrek 

ea iboc d ili l rm. b miytv dul tV toe Unr wbeo ibry redly need lo be deuei at 

■bn Acy unleoiaul Ox's wbeo Aey ire utiae Dark. Aol you euuot lun atuoe 
OX because nostofAettn* Aey are on 0*k Aar OcyalUatways be. (TkaltlO wUl 

te Ibeo) ml Uto I lujcoie. ikillra aboveoj vol 

abo like i 



Ibry'U take meee IU 
In (hot they've «ot ocoo B. (T5.1)10'9Sb| 



Here Ibe teacher highlighted the need for oa-going assessment. 

In summary, teacher 5 used ipsitive assessment as a basis for some of ber 
interpretations ollht tbiraalive assessment informalion she galbcred. In order to use 
this form of assessment she had lo have made a prior judgement of Ihe StudenL 
Hence, inlerpreling Ibe formative assessment information sbe had gathered involved 
ber in a process of conceptual development - conceptual development of her 
knowledge other students. She indicated that it was important that she undertook on- 
going assessment other students as they did not always meet her expectations. 

While teacher 5 used ipsalive assessment she also used criteriun-relereoced 
assessment. 



Criterion-referenced interpretations 

Criterion-relereoced interpretations in formative assessment involve the teacher 
comparing an mdividual'sorclass'spertbrmante on an objective with a predefined set 
of criteria, which detail the levels at which the objective may be met. Such 
assessments and interpretations are typically cumculum-relereoced. In New Zealand. 
The New Zealand Curriculum Framework (Ministry of Education. 1993a), details 
the learning outcomes which the Ministry olEdocatsoo considers should be promoted 
within New Zealand schools. The Science in New Zealand Curriculum document 
(Ministry of Education. 1993b) elaborates on these lor a students' science learning. 
TeacberS was observed louse both laskrelatedcriteriaandcoocept-related criteria 

Task-related criteria 

Teacher 5 formalively assessed whether the students understood the requirements of 
the task being used to promote the learning. Such formative assessment was often 
minimal and on-going. Teacher 5 observed and listened to the students while they 
wereengagedinthe task. It is interpreted that teacher 5 decided whether the students 
understood the instructions, were able to use a piece of equipment or were able to 
complete the task because they lacked the prerequisite understanding or know ledge. 
Such lomsative assessment was seen as essential to ensure Ihe students were able to 
complete the task and for Ibe smooth running oftbe classroom 
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For example, teacher 5 assigned her students six tasks at the beginning of the unit 
which was observed. She handed out additional material during the unit. On one 
occasion, she handed out a map of the work! with New Zealand and Australia in the 
centre. The continental crusts, the tectonic plates and the sites of volcanoes were 
marked on it. She asked the students to identity and colour the plates. During an end- 
of-lesson discussion she said: 



_ I roubl out tlul lie sup was > tilde bn oaruuaR far soae xutcus. sol lie uie. del 
pcflip* ! wo&jl hive cipcttod * Ttoe were two lou of oc (hit amp. 



lwn£cdttettto6)wntoUl*tbel*y. Arnll Am t thmk I ra rhu 
~ hy tte time I cot to ait iocrocttcas. I hid era i few too o 
•lio't cteit eoaigh ai thrt. H* ooe» w lo teemed to be co&fcimg it. I 
ceoAuetl c becaac Hey were colairm* to (he entftt. tuhei thin tLe ftofcA. .... I 
caltol with (hem d>ot« Out u*i whether dry cooVl tee the Aflfcfcaoe. .. Lt*i perfectly 
chvvMM to K«ae people, hit to ottos wis coafuwiR. Yet if yai chxee motto piece, 
notber mip. ib;*c who were i»:< coaftited mitfu cod vice veeu. to .. if« ft xmacr 
tii nc i Mciety ofhin/> to Ret ycra couit tcrau. so tto ttoe's sccnethictf there fee 
O'crytody.CTS'Dia^Sb). 



Here teacher S described fottnalively assessing the students by looking al then 
work. She interpreted that they were confused because they were not colouring in the 
map m the expected manner. Her criterion for the successful completion of the task 
was that the students coloured m the tectonic plates. Through this criterion she gamed 
access to the conceptual criteria lor the task This was that the students could identify 
the tectonic plates. In this case, the criteria for completing the task appeared to be 
closely linked to the catena for the conceptual learning within that task. It is 
proposed that when the criteria for completing the task are simple, these may provide 
easy access to evidence of a student's conceptual understanding. 



Concept-related criteria 

When teachers plan their leaching to promote the understanding of a particular 
concept they are able to anticipate some of the criteria students will meet when they 
are demonstrating their understanding of that concept. Teacher 5 emphasised 
knowledge and the use of scientific vocabulary as catena she used to make 
judgements about the students* science content knowledge. Foe example: 

J . E ud B ace very cmAStot Win tbey ttml they kaov. tbty 0> know. IbfU 

tsszsg&w* * nsU 1 “* 



The use of appropriate vocabulary is one aspect of content. Depth of 
understanding is another. 

Teacher 5 also assessed the students* ability to link the science they were learning 
in the classroom to their everyday experiences. The data suggested that this ability 
was also used as a cn tenon to assess the development of a student's understanding of 
science concepts. <TS/D12/9Sb) 

In criterion-referenced assessment, it is common to detail four or five levels at 
which a student may meet an objective. Formative assessment, often of necessity, 
requires oo -Use-spot interpretation and action so it is possible that teachers would need 
to use fewer levels in rl ( Bachor and Anderson. 1 994). For example, teacher 5 spoke 
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ftffhe Iwo levels she used general and specific knowledge. Allet questioning Ibe 
students as a group, she said: 



An fttowed me tbit, ye* there** a Icc ofaowtaloe Here now u>i that tbe next step 
i peflap* to get cfcAlrcfi to mike sure they are dear on this oal sun gettU* a bit awe 
WeVe is< a ke olgeoerml rntbraunoo otafcu tfcacah Now we Deed to took 

a,, ° 






In this Instance, teacher 5 used a two level criterion to judge the development i 
student knowledge. 



Other aspect l of making interpretations 

Teacher 5. like other teachers, was responsible for the progress and learning of the 
class at well as that of individual students. Once a lesson had stalled, the need was to 
assess the clTectiveneu of the teaming activity in terms of the learning it was 
promoting for the class as a whole. To do this, teacher 5 often interpreted the 
formative assessment information to form a 'general impression' ofthe class based cm 
tbe number of students who were able to answer questions or complete tasks. For 
example, when evaluating the video she had shown. teacherS said: 



>ou<aa! gaugetto* »x£I {hcmrbraumontaai vtac 

rrtpeod. _ I Dull Out I use Dm quit a I/I only gel ooe a two people, ml I look 

lo are »bo DU. and inttmyrcnBy brain cbildrai.wk.Dm I know have D* good atolls. 
gocd&mgmtttUu ikIBs over irnoc ofwaya. Dee I thMk, 'OK OUi U truvbe ml 
karngDiemidlieinark. .- AndrvegoltodOKeaeUUnginarc. <T5t> 1115b) 

In this instance, she not only noted tbe number of students who were responding 
positively but also wbo those students were. 

The teacher involved in this case study also interpreted a student's willingness to 
offer suggestions during whole class discussions as reflecting the student's positive 
self assessment of her own progress. For example, she said: 

_. Du icfcnare at »tm »e vat talking atom ID OeU everybody U&fWM Onr 
anylhog inpimciOutbu gave you clues ID Owe tome of them tmgbt be coining duel 
10 ...n.. Sir bwl tame man today and ibel been aDle quiet up tntil loir. . _ 1 Sunk 
Dm is align. UnrabcoycunMI lo mike coinntom. vou *an ID verity ihii and so 
yen a*. And IDin&Dnri wbu Acwas aunt I tea Dial E. ate might hive teen 
«toog®elne a bale (u timber (TS/DlVHbt 



lllll /A»r >\JUCtuC4 



In summary, teacher 5 interpreted the formative assessment information she 
gathered. To do this, she used nocm-referenced. criteria-referenced and ip&itive 
interpretations. Ollbese. criteria- referenced and ipsative assessment were considered 
most important for formative assessment. Ihe interprelahoos teacher S made formed 
tbe basis for her actions, which are discussed in the following section. 
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3.9 TAKING ACTION 

The next aspect of the process of formative assessment worth notnig was the actum 
the tocher took. Teacher 5 had the possibility and choice of actum once she had 
gathered and interpreted the formative assessment information. It u proposed that 
teacher 5 chose when she acted, with whom she acted and bow she acted. 

Retroacthe. interactive and delayed farms of action 

Teacher 5 acledretroactively. interactively and in a delayed way. In taking retroactive 
action, the leachet and tbe student revisited tbe concepts or the learning task winch 
was being used to mediate the learning. Foe example, teacher S spoke of doing this 
when she assessed that the students were having difficulty with identifying and 
colouring the tectonic plates on a map. She talked with the student revisiting the 
requirements ollbe task and tbe concepts involved: 

nine *ai km olmfiumnuiB 1 ifcaltf imt I nule 11 cfcu . 

toufiuiitf *. I Ltcw they beemte tocy wen cokunng 
ibe plilct. I tASted wit! ii»jt due ml whether dicy 
they cculd chifigc t (T5.D1095b) 

TeacherS also used interactive action. That is. she interacted with the student or 
the class m the moment, on the basis oftbe understanding they were demonstrating at 
the time. TeacherS ollen acted immediately, when information was collected during 
on-going and informal interaction between the teacher and the student. The 
information collected at this time usually indicated students were having difficulty 
with a task or concept For example, when interacting with another student over tbe 
map in tbe example above, she suggested the student get out a simpler map. then she 
and the student discussed this (T5/DNV9Sb). In this example, she used other materials 
to help with the student's learning. At other times said she referred students to other 
students whom she considered they would help or to books (TS , FN9 l , 95b). For 
example, when she assessed that the students were confusing tbe effects of heal and 
cold, she asked some students to model particles being heated (T5/FN 1495b). 
TeacherS also took immediate action when she assessed that individual students were 
not meeting then expectations in the areas oipcrsooal and social development. 

The students m tbe class involved in this case study appeared to interpret the (act 
that the teacher was collecting and recording assessment inlormation as an interactive 
assessment action on her part. On one occasion, the teacher systematically assessed 
how many tasks the students had completed. She recorded the names of those students 
who were behind. It is interpreted that tbe students took this as an assessment action 
because, when the teacher checked on them the next day. they had made considerable 
progress with the tasks (T5/D 1295b). The teacher commented that with this 
particular class tbe recording ofnames was sufficient to focus students on their work. 

Teacher 5 also chose to defer the action she look - that is she took delayed action. 
For example, on one occasion she interacted with individual students m tbe second 
half of the lesson. At the end of the lesson, she told the researcher that the students 
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were contused over ideas lo do with soil, land forms and ore (T5/Dl<V9Sb). Sbe acted 
on thu ml oima lion at the beginning of the next lesson, by leading a discussion on 
soil and land forms (T5/FNIQi95b). She dxl not consider sbe had Sufficient time to 
take action at the tune when she collected the infocmation. 

Teacher 5 frequently stated that she tried not to give knowledge until there was a 
reasonable level ofinteresl and knowledge within the class. Sbe referred to this as the 
knowledge 'growing' within the class. She watched, listened and waited for this to 
happen. On one occasion when she determined there was a general level of 
knowledge, sbe handed out more specific pbotocopsetlmformalion: 

West (CHS* otgrociol at- m n ccaloi Duc«h .Via uc reel k> task a ear 

pccUti Duns. I lujpese Dlirs why »t limited im> 0* vraricsircu Mdiy, to scet c* 
trees co specific Duus (TStDIISSb) 

It is proposed that the possibility of this type of delayed action often depends on 
the time the teacher has available foe the unit, the nature of the topic and how the 
concepts and skills are connected within it Foe example, this teacher followed up the 
concept of the composition of soil on three occasions. 

By waiting for knowledge to 'grow' within the class, the teacher was often able to 
use students to input the information For example, when students asked about the 
nature and source of gases, sbe asked them to research this for homework. Ihine who 
had followed this up shared their knowledge the next day (TS'D 1495b) On another 
occasion, when the students debated whether substances expand or contract m the 
cold, sbe facilitated sharing and interaction between the students based on then prior 
knowledge and experiences olthis. Her mam contribution was to keep the discus sum 
focused and to draw it to a conclusion. 



With »J*om did ike teacher art? 

Teacher 5 also had a choice of whom she acted with. Teacher 5 could gather and 
interpret information ftom an individual or the class but she might then act with the 
same studentfs) or with others. For example, teacher 5 assessed that individual 
students had misunderstood the concept of a land lorm and then discussed this with 
the class. In this instance, the number of individuals with misunderstandings made it 
more profitable for her to act with the group rather than with each individually. At 
other times, she gathered information on the class's understanding and acted with the 
class. For example, teacher 5 gathered information which confirmed that the majority 
ollhe class did not have scientifically acceptable conceptions of the effects of heat on 
solids. She included all students m the resolution of then confusion through the use 
ofa whole class discussion (TS'FN 1495b). Teacher5 also gathered mlormatioo from 
indvi duals and then interacted with that individual (TS/DlOiltfb). 

Factor i informing the teacher's action) 

Two factors were identified as informing the teacher's actions, namely knowledge and 
experience, and finding out that the students bad understood. 
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Knowledge and experience 

HowteacherSaetedappeaicdlobeinformedin part by her experience axul confidence 
with the topic and the dan. For example, w hen the class confused the effects of cold 
on solids, teacher 5's mam input was to ask questions which focused the class on the 
issue of expansion. She also occasionally supported the students' examples with 
personal anecdotes (TS/FN14f9Sb). During the end of lesson discussion, teacher 5 
slated that she wanted to gist her students an opportunity to put forward their ideas 
on the topic fTS/D14/95b). She said she was confident that they recognised this as a 
strategy she used. She also slated she considered the concept was one with w hich they 
had many everyday experiences and that she was confident that she understood the 
coocept fully. It was significant to the teacher that there was a right and wrong 
answer. She had prior experience in teaching this concept and was confident that the 
class would negotiate an understanding that most substance expand with heat: 

anibcv all seemed, u a group. Ax 
At one pool I th-i.U to myself ... I 
So 
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rfj ux cwr>\Uy occuntooe*. 
Aicb gets Hiked d»i! a wietuc uiA toe* 
(T5D14/9Sb) <So w*s it imfortitc Uut * wt* 
c «T7> Yc* became 1 knew dux .. I w*s pcetry 
Jtxu to hmg u etc goMqt to flt or they wultoX 



In this instance, teacher 5's knowledge other class, bet teaching style, the content 
and her experience with teaching it all contributed to the action she took in this case. 
Given her confidence and experience with this topic, her action was to allow the 
students to resolve the matter for themselves. 



Finding out that the student had understood 

How teacher 5 acted also appeared to be inlbrmed in part by her finding out that the 
students had understood. T eacher 5 described how she would find out that the students 
were learning what she expected and then carrying on (as the action taken): 

It>c groeial (Udoimitloi) Is feu? ill, In lie Tom it wtul I'm opening to fad ox 
usflAiflnJodudAis a why ... w tea rise ii is tie ctexroam. tberci just 

iKintbeetex. I Cad U out usd I All* Yes’, rod I cany ob Wlra sumetody asks roe 
spcei&ully olox Us. I've got to my. peihipi Tm fading Ml note a Ax line 0 ol I 
■bought fTSiDl 1,95b) 

During the end of lesson discussions, teacher 5 otlen spoke of finding out what 
she expected to find out. As she staled m the last quotation, she was surprised by just 
bow much she had found out during the lesson. On another occasion when she found 
out that learning was proceeding satisfactorily, she spoke of her mental picture of a 
student, which was the accumulation of her year's interactions with the student and 
she updated it when she gathered additional information: 

A . _ I ddnl Did it. tluc< in obait A tut I dd tint Ml wx. ... »!x I fount s i 
bit cteuci. Ac pciuic I lave ibxit A Us litUe bd clexer. -. on Or notice oJ U 
I be koks lie sbes gott* Ok in d todenuodug bx -tie >ou pin ha down... 
crsDiivt*) 
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11 is assumed thit Chi: teacher used Ixr mental pictures of individual students as the 
bain of her ipsativc interpretation of the information she collected and any 
individualised action she look with a student. 

Teacher 5 had also formed general impressions of Ihe class, which she used io 
inform Ixr actions. The maintenance and refinement of these pictures was therefore an 
importanl action as a part of formalise assessment w hich was responsise to either the 
class or individual needs. For example, atlcr the class watched a video, the teacher 
asked some general questions. In order to decide whal to do next, six observed how 
many and who m the class could answer her questions. She then continued by stating 
that she considered the video was meeting the needs of most of the students, but that 
if it hadn't been, die would have supplemented this activity with ocher material 
(T5/D1 l/95b). When teacher 5 spoke of being surprised, expecting students to di 
something, or wtxn she talked of the ixed to continually assessing students, it rs 
interpreted that she was aware of and continuously epilating mental picture of the 
students (TS/D 10.ll.12.14/95b). 

Emluating theformathr aisessment action 

Teacher 5 sometimes evaluated her formative assessment action*. Fix example, after a 
discussion on what constituted a landfotm. during which time each student bad 
ccntnbuled their ideas, the teacher asked the class if they understood. The chat 
replied in unison that they did. In tins instance, she evaluated her action by asking the 
class. However, perhaps in recognition of tlx limitations of this strategy, six stated 
to the researcher during Ihe eod-of-ksson interview that she doubted every student had 
grasped this idea and that she would follow it up again later. Teacher 5 also asked 
mihvklixil students if they had understood. For example, a student asked a question 
and die answered. She Uxn asked the student ilber reply was appropriate: 

I utal he*. '110*1**11 you meiniriod she sarf Son of. fr*DI4iV») 

Teacher 5 sometimes moved through mote than ooe cycle of tlx formative 
assessment process to produce the intended change in student ce class understanding. 
For example, when a student told her that she didn't understand a map. the teacher 
initially asked the student to ask her a question which would bdp. Wtxn the student 
was unabk to do this, they took out a simpler map and looked at it together. 

In summary, tlx substance and tbrra of the formative assessment action, which 
was taken by this teacher, was compkx. It was influenced by how she gathered and 
interpreted the information which precipitated the action. It was informed by factors 
associated with her knowledge of and eipeneixr with teaching tlx subject and with 
her knowledge of and experience with the studnt or class. Within this framework, 
teacher 5 those when, with whom and how she acted. 

3.10 SUMMARY 

The aspects involved in the process of formative assessment have each been explored 
separately, namely the setting, the teachers’ views of teaching, learning and 
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assessment. ami the purpose! for doing it These aspects axe inlenelaled ami 
interdependent in Util each aspect has consequence* for the next By considering each 
aspect in the pieces*, it is possible to gain an insight into their individual 
complexities. However, in order to appreciate the reality of a classroom and the 
significance of their interaction, it i* necessary to reflect on the complete process of 
formative assessment as it affects the teacher and student*. Three formative 
assessment episodes or cameixs from the classroom observations of teacher 5 will 
now be presented. 



3.1 1 THREE CAMEOS OF FORMATIVE ASSESSMENT 

Formative assessment in this classroom was characterised by its integration into the 
teachingTeammg process. a high degree ofstudent choice and the teacher’s assessment 
of student*’ social and personal development a* integral to and supportive of then 
learning ofseience. Teacher and student formative assessment actsoas were supported 
by the expectation that idea* would be shared and respected, and that there was a weak 
boundary constructed by the activities and teacher feedback, between school science 
and student’* everyday experiences. 

Assessment in the case Study classroom is illustrated through three cameos. The 
cameos art considered to be episodes, where an episode is defined as all that happen* 
Horn the time when the teacher started collecting the assessment information to when 
she or be had finished cany ing out ami evaluating her or his action. 



Cameo: Soil composition 



The time when the class discussed soil composition is presented as a cameo to 
illustrate the integration between formative assessment, teaching and learning: the 
influence oftbe weak boundary that tui been constructed between school science and 
the students’ and teacher’s everyday experiences; and the teacher’s waiting for the 
knowledge oftbe class to ‘grow’. 

The teacher’s response to finding a number of students had an alternative 
understanding of the composition of soil through interaction during small group 
work, was to pose a question to the whole class at the beginning of the next lesson. 
The episode was field noted as: 




wlea Ituy were oo cimp ft!* cUu h*l i 
tbr colour cTitanp utL Twrary tonkas 
01 tba (llK-Miut The ' • 
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The teacher coa: total tie 
quwttce. Arc there any que*tka*r 



top Uyer or«il dirfcef?' 
in the same way peodc 
the colair of caa^a*. tl* h 



da they deicnbed 
top Uyer of tie sod 
her it (he year) md 
«ited uectacc* from their c&pcffcwes 
aoecdxc* oo the cae of canpctf it let 
(hccolcurcftheftMlathesctooil qo*L It was agreed (hat 
tatoo coaaeuui expla talk* of why emerged. 



Ibis episode illustrates the teacher's typical response to finding out students' held 
alternative conceptions. The questions she posed elicited student ideas while 
simultaneously providing feedback. 
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The episode was of interest because the patterns of discus sum established during 
the whole class sharing tiroes at the beginning of each lesson, were crucial to the 
viability ollbe teacher's action. It was characteristic m that twenty students drew on 
theuexpenencesandcontributed anecdotes. The students' immediate contribution ofa 
w ide range of ideas that suggested they viewed school Science as linked to their 
everyday experiences. The teacher's own contributions during this episode also 
supported this linking. Her action w as consistent with the value she said she placed 
on students linking what they were learning with their everyday lives (TSU 1 8195b). 

The teacher's response to the students' uncertainty about soil composition was 
also characteristic in that she introduced this as a topic for discussion on two other 
occasions. On each occasion she encouraged students to contribute ideas and to seek 
out route information for themselves. She only input information herself on the last 
occasion. The development of the students' ability to conduct research (a personal 
skill) and share the results of ibeir research with others (a social skill) was one of the 
teacher's long term goals for student learning (TS/D1 l/95b). She used this strategy 
because she considered sharing their ideas developed understanding (TS/DlQ'95b). 

Hence, the teacher’s assessment of her students' personal and social development 
was also linked with her assessment of Ibeir science development. 

The teacher’s delay in inputting information was derived from the view that she 
needrd to wait for the development ofcollective knowledge (T5D8'9Sb). She viewed 
the class as an 'organism' whose knowledge and interest 'grew' and monitoring the 
development of this knowledge was a particular focus during the discussions at the 
beginning of each lesson. She explained this action when analysing a discussion of 
rock types: 

Tlu norniox wr Bird id lalk on rxk types tan ibnc wot oo! aiftlcuai tanwledfr id 

suroia iunvms.:(i Susitoic I will seek: id enwaxc kao-lnhe is Oui ueai md 

•an tool Ac collective knariedae aol 1 niece* U seal ctoiub before ar proceed. _ 

Id Has case »e will move cur sldcaiys tot wrip tec * (TM>5.V5t>)) 

As a number of students reported to the class on ideas they had explored, for 
example the nature of alluvial soil (T5/FN4/95b), composition and use of natural gas 
(TVKN6’95b). it appeared this approach fostered the view that students were able to 
contribute toeach other's learning. 

Another example of the use of planned formative assessment occurred when the 
teacher noticed that some students were uncertain as to w hat counted as a land limn. 
This next cameo illustrates the variation in the actions the teacher took. 



Cameo: Landfomu 

One ofthe set tasks fin the unit required the students to draw a map of the land! brms 
in the local area. The teacher noticed some of the students were confused as to what 
constituted a landfotm. for example, were lakes and trees land I onus? The next Aiy. 
during the whole class discussion time, she asked each student in the class to suggest 
a land form and identified whether or not the student was correct. She elaborated on 
some local examples, such as limners stone. Next she checked whether the students 
could identify counterexamples, for example, she asked. ‘Are forests a land form?'. 
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(Thu had come up as an example daring a pervious leisim.) (T5/FN9,l(V9Sb). She 
concluded the session by salting. ‘Any question*?’. The student* assured her they 
understood the idea. 

Thi* episode is of interest because the teacher's actions contra*! with those m die 
previous Cameo: Soil Composition. The topic involved understanding a definition 
arid the teacher required every student to disclose their thinking. She used her 
authority to legitimate some students’ examples as land forms. In addition, she 
assessed the effectiveness ofher action by asking the students to differentiate between 
examples and counter example* of landfiema and concluded the lesson by providing 
an opportunity for students to seek further help. 

Another episode that illustrated the complex and situated nature of formative 
assessment in thi* classroom occurred when a student presented her inve*ligation of 
weathering to the class. 



Cameo: Expanding and Contracting 



The students were required to present the results of theu exploration two questions to 
the class as part of then summative assessment They were able to choose when and 
what they presented. ITus cameo began a* a student wa* presenting her finding* 
about the effect of freezing a piece of wet chalk. Ihe researcher was absent from the 
cla*sroom when the epuode began. The episode was field noted from the time the 
teacher asked for a show of hands to confirm whether the student* thought metal* 
expanded or contracted when heated: 
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ITi is episode was of interest because il llluslraied tbe divergent focus of tbe 
teacher's assessment, that is. she responded to student ideas even though tbe notion of 
expulsion and contraction was not part of bet p Untied unit. The topic of expanding 
and contracting was not a focus of the unit but Teacher 5 assessed that a student and 
then a large number of students had scientifically unacceptable understandings. Her 
action of encouraging the students to share and make sense of their experiences was 
made possible in pul because she had tbe autonomy to extend tbe lesson to give lime 
foe debate. This action drew on and utilised the already established social mums that 
students would share tbe ir ideas and experiences and respect tbe ideas ofutbers . These 
norms were such that three students were prepared to disagree with the consensus 
opinion at tbe end of the lesson. 

The students' immediate contribution of Ibeir own experiences was consistent 
w ilh the weak distinction the teacher had maintained betw ten science and the students ' 
everyday experiences. Presumably, it was also a reflection of tbe tupic. 
Interestingly, although the students used empirical evidence (albeit recalled) to 
persuade each other, they deferred to the authority of their previous teacher when she 
arrived. During this episode, the teacher's asking the students to share ideas and reach 
a consensus, along with her action of asking sludents to model expanding, construed 
them as thoughtful and having ideas and experiences to offer. It served to represent 
students as meaning makers, science as linked to their experience, scientific 
explanations as making sense and consistent with empirical evidence. 

The teacher's view of the episode 

The teacher described the episode as ooe m which she had encouraged the class to 
deconstruct the idea ol expansion and contraction: 

b Oat tttul >ou call AMiosutxont .' Bteiln* it Joan uid Cadii* oil wlot tbe bin 

Me. Wlal bits have we lot' ICbnklbebus acre all bere to! bey )u« U5 Ibem in tbe 
•rase Older. So ar hid to like tbe (ObeM unit aid we wlut is -is -t were tryiitf 
totindou. crsuiywb) 

And then to reach a consensus: 

I'd glvea sane Kft oKiie u to abat -e -ere goliu to do. We -ire gelid to lave to 
agree oc taucbing usd B aw ettba thU ar thu Noting In b.-t-eci (15. Dl mi 

Confidence in bet understanding of the science, pedagogical skills and knowledge 
of tbe students played an important role m her spontaneous action. She was 
confident she understood the science as 'there is no doubt about .. what beat will do 
to metals'. She was confident, based on her experience of teaching tbe topic (her 
pedagogic alcuntctuknow ledge), that the students wouldhave everyday experiences to 
share: 
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Her choice of actum was inlluenced by her confidence Ihe class had the skills to 
reach acoosensus and would recognise she intended them to do so: 

^ttiy Ho^m 1 KcSotlc 1 fSy 
to chilckco ‘Well &M pent* 

. or fccy weren't oo tic 

Bc*»bakxou*. So I *o onto tic oest person to sec if they on give 
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And. that she had the skills to help the students 'agree on something*. Even so. 
her confidence m her understanding and her communication skills wavered during the 
discussion when the class had seemed 'absolutely adamant they were right*. This 
prompted her lo question her own understanding and commuiucaboo skills: 

•Hove I ts* « «ragr « ‘Hove I cot It rigH but wfcrt I la suvjxr u wtoi«?' at th* 
time. So that a was n&l in my mmdfcit uha* was cam*g ace of my xajufc was utca* 
CTSD1S95&) 

Teacher 5 indicated she had been surprised by the thinking of some of the 
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She reported she was satisfied that all but three students understood the ideas of 
expanding and contracting at the end of the lesson. 

Student perceptions of the episode 

This episode was discussed with two students, who entered the room while the 
researcher was talking with the teacher immediately alter the lesson and with six 
students a day later. The two students said their knowledge of the teacher’s usual 
actions and reactions had confused them during the discussion. They associated 
sustained teacher questioning with them not being *on the right track*. They told the 
teacher: 
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Other sin den l! were also interviewed at the end of the unit ol' week. TTiey were 
ambivalent about whether the discussion had contributed to then understanding, hour 
said they had become ‘mixed up’. Then view was illustrated by the student who said: 

— well IgrtibltaUialq) wvAAuhut ml cold ttaw WbKh rc« bicicl? ItbaiKkl 
tlm Ac power lira b;im!1v Arnped wkm n wu .oil tin «'■ lie other wiy hcuoI 
And I dlArt Mluitty iralne A* biukd an) urn wluli uc no diflctett icuiiuib. 
(SMUASb) 

However, they stated it was important to sliare hleas and that eventually the 
discussion had resolved then confusion. 

Student comments (and reactions) indicated they attributed their teachers with the 
authority to legitimate answers as right. They would have preferred the teacher to 
exercise her authority sooner as one student explained: 

I dunk I Botblnl hive tceo ecotUsed JX (lie Kubn) hid sml tike, toll us Oe 
niswa. Hen t Bculdn't hive goc toidisrl (SSbVWbl. 

Teacher body language was reported as able to legitimate ideas. One student 
reported it could have influenced the whole discussion, she said: 

in's !»< tod i-.oe |0c Slaton nord l a eyebrows)... u we d suited Or diKUuaa 
we wasU hive saihuued our mads sDiUhl *wa>. Bui she didn’t (SSIAWb), 

Thenprevious teacher's reaction to tbeirassertion solids expand with the cold had 
been crucial in ‘convincing’ them this was not so. A representative comment was: 

AI die *ort »tei I slid tliJ the ooM nnkn It rapml u kBd-of IiU. Kuoled tuioy I 
tkawtb ‘Ok. tut I just keel swytaa n until I catvuced myiett tint t wws radrt I then 
ananvtnced m)se2f wbrn t uw Mrs X’s thae. (SS4A9Sb) 

In this case, the student ignored her intuition the answer was wrong and was 
persuaded by the consensus view and then by the teacher as an authority on science. 

the students indicated that some students were attributed with an authority 
commensurate with that of a teacher. In this episode they claimed that if. *L‘. a 
student they (and the teacher) considered to be bright, had given the correct answer 
early m the discussion ‘everyone would have agreed with her’ and the debate would 
not have ensued (S51.59T/95b). 

Recalled empirical evidence was also reported as influential. One student said a 
peer recalling snow on tbe telephone wires near Christchurch (a city m the south 
island of New Zealand) had been particularly persuasive. She explained: 

B iuil I inunutci Bbto I was Id He South Uliol nil It snowed faanfy ini Ac 
power Unes wire really (town low. 6 bis Killy cold’. Ttoi swiyed a shtfbtly 
cumiocet m bee lose I AoiRU. 'No. sbe weuldti rei.rt it. IfAey were loan there. 

Aey were down Hoe It isn't sametbng you nuke up a lOrpf (SSUV9 5b). 

They also identified the ball and ring experiment from the previous year as 
influential although it appeared that they had ‘remembered the experiment quite 
clearly’ but lor gotten ‘which way around it was’ (S51/19Sb). 

The students were emphatic they needed to ‘find out whether the ideas are right or 
not'. They identified teachers and text and empirical evidence as having the authority 
- being trustworthy enough - to do this as was illustrated by two students who said: 
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S56 You hive to eventually eitbei m»3 • too* oi *> id cxprnmcal w floJ oil 

Beeeute aOeaitt wi rut lu« a wtale 1:< or dlReicu uluo Dim 
dlRerait pocfile. 

S55 And you ika'tkDOW ahal was fi*bl (SSS.SfcPWb) 

Another point ofmtercst ra this episode was that the teacher and students spoke 
of the discussion m term* of their ideas moving along a path or track. The teacher 
reported her intention had been to “find out where thi* path may led and we'll make it 
come back to where we need it to be'. Sbe had been surprised E was 'on totally the 
wrong track'. It had been critical that she understood what the students were thinking 
and 'where we have got to get to’ - the scientific explanation of expanding. The 
challenge had been to ‘figure outapathway there'. She noted the pathway had ‘come 
right back to where we started but rather than to see expansion as with cold seeing it 
with water’. This notion olleaming as movement along a track was also used by the 
students. A representative studenteomment was: 

wc 1*1 1 dmuitoo «nl we kin! of lie nut On. like pul up you laid fur »1<«* uid it 

we anil edlBuk sle d make sue Dm befcee ailrflOe dlKtaaoo we aree a> ukL 

scetoflhlng. (SJLfVHb) 

This suggests both teacher and students had a sense of purpose or dnectioo for 
their engagement in the discussion. 

3.12 DISCUSSION AND SUMMARY 

Formative assessment in this case study classroom was shaped by tbe learning 
activities and assessment practices utilised by Teacher 5, the time of the year, the 
topic of the unit and the nature of tbe classroom. Lessons followed a set format of 
whole class discussion and individual work on set tasks. During these activities her 
assessment focus was on tbe students' sociaL personal and science development and 
included, fur example, tbe ability to listen and share ideas, to manage the time and 
undertake research and student understanding of the curriculum sbe intended them to 
leam and the understandings and interests they were developing. Teacher 5's 
assessment practices were characterised by an integration between teaching and 
assessing. She formalively assessed and responded to student learning when she 
interacted with students while they were working on the set tasks. She followed up 
some these informal assessments with a planned whole class discussion stimulated by 
posing a question at the beginning of a lesson, lhat is. her planned and interactive 
assessment interacted and informed each other. 

The unhurried nature of tbe teacher's management of tbe unit activities, made 
possible by her autonomy and tbe institutional setting, seemed to be important. The 
teacher revisited tbe same idea on a number of occasions, she encouraged students to 
think about and find out about ideas. These actions construed understanding as 
something which takes time, students as members of a community of learners w ho 
were able to contribute to development of collective understanding and coherent 
explanations. 
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The weak boundary the whole claw discussions constructed between school 
science and student's everyday knowledge sod experiences. provided the teacher with a 
rich source of robust inforraaticm on Student interests and die links they were making. 
The discussions provided students with feedback on what counted as school science 
and the standing of their own ideas 

Assessment was shaped by. as well as shaping, teacher and student expectations 
that ideas would be shared ax) respected Teacher S utilised students’ ability to discuss 
ideas to encourage them to contribute ideas and experiences to develop consensual 
explanations to ideas when they were confused or bcld scientifically unacceptable 
explanations. These expectations supported student disclosure to the exter* that three 
students were prepared to pubbdy state they disagreed with the consensus view of the 
effect of cold on solids. In this way. the tea;ber's assessment practices construed 
school sesence as the coherent explanation of empirical evidence with the students 
being seen as able to develop these explanations through debate and negotiation. The 
students indicated they considered themselves in tins way. as one student explained: 

We were tilluw a Or car. became we're a a car put. ud ISS1I nut thu «'« a 
pm ttKt ftu ihUAeo team mcee it«be> fiat on lor amsc.'.n. <S57/W»). 

The students were active in the formative assessment process They assessed their 
own and each other's book work and sought help and advice about ideas and how to 
do tasks from peers and the teacher. These actions were consistent with the teacher's 
view that by the end of the year students should share the responsibility fee their 
assessment However, the students' responses in (he discussion about the effect of 
cold on solids indicated this had been only partially successful. Although the teacher 
guided (hem towards a consensus view it seen*d that they were persuaded by the 
authority of then previous teacher and peers they tonssdered knowledgeable, to the 
extent they rcconcepeualised practical results in contradiction to then own sense of 
what might tuppen. 

A striking feature ofthis case study was the similarity between the students’ and 
the teacher's p er ce ptio n of what was learned. The teacher considered the students were 
beginning to appreciate the links between school science and their lives and develop 
mote ‘speeific’ understandings of geological phenomena (TS/D12/9Sb). The seven 
interviewed students agreed, one student said that whereas previously she known what 
land Ibmis were now she understood bow they were formed (S51/I/95b). Another said 
she had known about rocks and weathering but not the different types of rocks 
(S$4/l/95b). A third said she had known there were tectonic plates but not what they 
were (S5J195b). The students said they had found out about things they had 
previously takeo-tbr-granted and now found faseuialing (SS I -57195b). 

The teacher's and students' views of learning and assessment were also similar. 
The teacher's comments indicated she viewed learning as movement along a path or 
track towards a predetermined destination. It seemed she tolerated divergent pathways 
for student learning and that her assessment was aimed at guiding the students towards 
her destination (the science) over tone. A metaphor for learning as movement along a 
palh oc track was also used by the students (S5l/V95b). Thus it appeared Ibe teacher 
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and student* viewed school learning a* purposeful but not strictly controlled by the 
teacher. 10 that the students were active participants in learning. 

In luminary, this chapter documents a cate study of the formative assessment 
done by a teacher and her students in a unit of work on earth sciences. The case itudy 
illustrates key findings that are also collectively found in the other case studies. Ihese 
are that formative assessment is a highly contextualised activity, that is. exactly what 
is done by way of formative assessment is influenced markedly by the context. 
Formative assessment is a purposeful, intentional activity. It involves verbal and 
non-verbal interactions between the teacher and students and the eliciting and 
interpreting ofmformatioo and taking action. These aspects of formative assessment 
are elaborated on in the next two chapters on the characteristics of formative 
assessment and a model, drawing on data born all eight case studies. Further 
examples offbrmative assessment are given in chapter 6. 




CHAPTER 4 



THE CHARACTERISTICS OF FORMATIVE 
ASSESSMENT 



A summary of the characteristics of formative assessment was made from the data 
from the eight ease studies, including the interviews with teachers and sludents. the 
classroom observations, and the discussions on the teacher development days. The ten 
characteristics of formative assessment identified were responsiveness; the sources of 
evidence; student disclosure; a tacit process; us mg professional knowledge and 
experiences; an integral part of teaching and learning; who is doing the formative 
assessment; the purposes for formative assessment; the contextualised nature of the 
process; and the dilemmas (Bell andCowie. 1997. p. 279). Each of these will be 
discussed in turn. 



4.1 RESPONSIVENESS 

The essence of formative assessment in the definitions cited earlier was the 
component of act wo or responsiveness of the teacher and students to the assessment 
information gathered or elicited. The different aspects of responsiveness discussed by 
the trochees were: 



Formative assessment is responsive in that it is on-going and progressive 

The teachers involved in the research commented that they felt that formative 
assessment was charac terised by its oo-going. dynamic and progressive nature. They 
commented on the responsiveness: 

If you d» something to find out where they (the students) are a. and thro you do 
something from that to c hinge your teaching or what you ire doing, then its feemnive 
(assessment) fTDS'%'14.13) [See the igpecdis for in explsuhon of the data 
codes). 

Comments were made that formative assessment was not tied to a specific 
learning pathway and that the process was flexible and responsive: 

A 1c* of the time you sort off an one tick, and you think, no that didn't work so TU try 
anoehrr tack, os so its self-assessment (of cur Inching) is you go along. 
(TOWS'! 1.41) 

Formative assessment was seen as an oo-going. everyday event; 

Without formative assessment, teachers do not function effectively. So its your on- 
going. day -by-day. every-day assessment (TOWS'l 1 .44) 
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Formative assessment is responsive in that it can be informal 

The teachers referred to assessment as both formal and informal. In saying this, they 
were usually rt (tiring lo whether (he information gathered was recorded and repotted 
in some way or whether il was used in the classroom activities, without a written 
record being made. Formative assessment tended lo be informal, with no written 
record of the mlormation gathered. The uilbrmatioo was used in the teaching and 
learning m the classroom and to build up a picture of the student learning by the 
teacher. For example: 

bmiyfulte tow much (oicirir or srl It a .. I urn uno i elisimioi u>j ght 2 c 
kits i sptf Kfc-qm&soletl because 1 0Unk flcy ...liKieedlsdi An. la rr&cus Horn 
•bit. 1 lion moid II snywlat. 2 e>'; do il n 2 c talk of Oku took.. IWe) tout H 
ud I uy gee. Has. wio got dui. Tlini flio’. u«I we cany m. AnS Oa'i tot in Id 

soy conmc nail. TD*9S'l 1.T4) 



Formative assessment is responsive in that it is interactive 

The teachers stated that formative assessment was interactive. That is. the 
information gathered was used in the interactions between teacher and student during 
the teaching and learning. For example: 

A lot olpeopfc hived teen iwwc . Dot usctsusenl cu be Ante u aha lines .. • lot 

olieakrn .. hair pat tanked louses* sluleoli xtbeesd oTmun usd hive mill) sot 
beet • pvt eCOn olnuove piocc«. CnMWI 1.69) 



Formative assessment is responsive in that il can be unplanned as well as plaimed. 

The comments by the teachers suggested that at limes they plaimed to do formative 
assessment but at other times they did unplanned assessments. A plaimed formative 
assessment was often used at the beginning of the unit, for example, the eliciting of 
students' prior knowledge before the teaching ofthe unit started- A planned formative 
assessment could also be used to start the formative assessment process within a 
lesson, for example, a quick ten question spot test at the start of a lesson to fmd out 
ifthe students had understood the ideas introduced in the previous lesson. 

The unplanned formative assessments arose from the students' responses, which 
often could not be predicted and planned for in adv ance. For example, in taking into 
account the student view that substances expand un cooling, teacher 5 responded by 
undertaking some unplanned I urinative assessment. The words 'unanticipated' and 
'incidental' were also used in this context. For example : 

I tint (hx cenaiah toward Ssc enl << Die vtw. ihihkcn will uk these sons of 
qtEKtcoi out u I planned ta Du V happcD. bi> I Kiel kitow whiiihry are «oliu u 
akfim/WISA) 

TTie teachers commented that they planned or were prepared for the unplanned, lor 
example: 
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...Ye* sure >ou get Ac tods set ip. Yac dealkuw »hu ytrore 



>t>u fd them sec tp to (be tfcst p*:c. pki ttc cppxtsnlty. frtf don't 

•eeeastrtly plao the (xwpmsc) l*e letKcwts plinth Ais u vAsctbey were goto* 
to Ad. Bu: ti* ucotanud furt wu. oL B-C the £o>st ctclat^ iculIidz. *hca you 
sect of *o tiiKetc-uise. ..J kww to tint. T\v cofed up collitg It ptsaoed and 
cnriuacd. I*vcm« gioe aul chirked It to ptsaoed «d toe-dentil. »t»A just *xt of 
- tone unr tuned mikes it *jurd Lie >\xi d;at taw wLit ycu'se Alii x bto .. It Is 
tl* ttson^ ceocctuiiiy. ba tUsre's also thit nurTduciuit oapmnttfc or sfxauoecrt* 
cr sense other »«d that I den’t ..Lointktpaied. ..Ah. that's better. ..Call It attuned 
aaSauntk tmted. (ID3/W 14 16. TDS^l 4. 17) 



Y cm hive planted tor tie uiiptaniKd I oitao. you've ktt Oat o^xeTutaty tor ill the** 
bottom Oangs hat occur. fIDS/Wl $27) 



Formative assessment is responshe in that it can be proactive or reactive 

The terms proactive and reactive were alio used to indicate the notion of 
responsiveness inherent in formative assessment That is, the teacher could be 
proactive in deliberately seeking formative assessment information from students or 
reactive, wbcnlhey undertook formative assessment in response to other information 
they bad gathered about the students ' learning. F or example : 



! ttetuhr. Itcoudbc prostate ubere you stoaslly *o eta iz A >\3u seek, an speetfV: 
an»M ihj:-/b.<ji i lessees to actatto A> 0* fannaiivc arasmeot Or it coald be 




>>iu fud out ihn this kid is way otrtritk sad redly oat ^ to achieve the cb^tave* 
As* 1 had planted for tic uzaL So tteo you la\e to net them to refocus a**to LAe 
eiptonag iltccub v* uartbxli loi backtrack. uklctf them ha:k. OTM/WlSTlS) 



Formative assessment is responsive in that it involves responding with individuals 
and with the whole class 



The teachers described the way they moved back and forth between the whole class, a 
group and an individual in their mteractmos as a result of gathering formative 
assessment information. For example: 
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Formative assessment involves uncertainty and riik taking 

As the formative assessment dune by the teachers was often unplanned and 
responsive, it involved uncertainties and taking risks. Formative assessment involved 
the teacher finding out and responding to the diverse views of students; it had 
mdeterminate outcomes; it could not be planned in detail belbre the lesson, the effects 
ofthe required aclionswere not usuallyknown beforehanl; and lnsually it required the 
teacher to take action in the busy -ness of the classroom. Their confidence m their 
professional knowledge and skills was seen by the teachers to influence the degree of 
risk and uncertainty taken. 

Formative assessment has degrees of responsiveness 

The teachers said that they had to manage the degree of responsiveness when doing 
formative assessment. They were aware dial they had to manage the behaviour and 
learning ofthe whole class as well as that of individuals. They also had to manage 
attending to the students investigating their own interests arid ideas, and to the 
students teaming what was listed in the curriculum. In both these situations, 
responding to one aspect, meant that they could not res pood to the other. They could 
not always be as responsive to a situation as they wished or were able to. 

In summary, the teachers fell that a characteristic of formative assessment was 
that it was responsive. Thu responsiveness was discussed m terms of formative 
assessment be mg on-going, dynamic and peogessive. informal, interactive, 
unplanned as well as planned, reactive as well as proactive, with the class, group or 
individual, involving risk and uncertainty, and managing the degree of 
responsiveness. 

4.2 THE SOURCES OF INFORMATION AND EVIDENCE 

The second characteristic off urinative assessment was the sources of information and 
evidence. Formative assessment, like summative assessment, may use student written 
or oral work. But the teachers commented that formative assessment relies on 
nonverbal as well as verbal information, for example; 

^t M t aiwaM _ otervt^Ufo u feims of ... belli npruittu. boly Ucm>. 

The sources of formative assessment information for the teachers included the 
teachers’ observations ofthe students working, for example, in practical activities; the 
teachers reading student written work in then books, posters, charts, and notes; arid 
the teachers listening to students' speech, including then existing ideas, questions and 
concerns, and the new understandings they were developing. The teachers set up 
different learning situations to provide the opportunities for this information to be 
gathered or elicited. For example, the teachers organised practical and investigative 
work, brainstorming, spot tests, students recording then before-views, library 
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projects, watching a video, whole class discussioas and student sell-assessment 
activities. There was acknowledgment that ditYerent learning situations enabled 
dillerent formative assessment information to be elicited. 

An unport ant aspect of this characteristic was that of student disclosure. Student 
disclosure refers to the information disclosed by students which can be used m the 
assessment process. Without this disclosure no assessment could happen. 

4.3 STUDENT DISCLOSURE 

A third characteristic of formative assessment was student disclosure (Cowie. 2000). 
Disclosure was a crucial aspect of formative assessment that was highlighted m 
student comments and actions. Disclosure relates to the extent to which a task or 
activity produces evidence ofstudenlpetfocmaDce or thinking. In the classrooms, the 
teachers used tasks and strategies to elicit student ideas arid students voluntarily 
disclosed then ideas by asking questions and discussing then ideas. Students’ 
perceptions otlbe disclosure, included teacher assessment strategies, the relationship 
between teachers’ rights and disclosure, disclosure as a source of potential harm and 
trust as mediating the disclosure. 

Data Irons three sources was collated to map out the breadth of student views. The 
source were: (i) nidi vi dual student interviews with 3 1 students during phase 1 of the 
study, (ii) end-of-lesson and end-of-unit discussions with 41 students m phase 2 and 
(iti) the researcher’s participant observations during phase 2. The student interview 
data from phase 1 may be distinguished from the more contextualised end-of-unit and 
eod-of-letson discussions m phase two through the coding: dita from phase 1 is coded 
(Sxx/l/95a) and data from phase 2 is coded (SxxA/95b or 96). Information on the 
phases oftbe research was given m chapter 1 . p. 9. 



Disclosure and teacher assessment tasks and strategies 

In both phases of the study, students critiqued tests, whole class discussions, self 
assessment and teachers looking at their books as restnetmg and/or causing them to 
limit the disclosure of their thinking because of a range of cognitive, affective, social 
and relational reasons. They indicated one-to-one or small group interaction 
minimised the negative effects of many of these factors. 

It was also suggested that various cognitive, affective and social factors limited 
the disclosureprovided by wboleclass discussions, observations, selfassessment and 
looking at student books. In whole class discussions, for instance, the social tart ore 
ofaudieoce and anticipated audience response were identified by many of the phase 2 
students as the reason they were reluctant to ask or answer questions. An 
inappropriate question could, they considered, result in teacher and peer responses that 
madethemfeel ’embarrassed’ and lead tbetr peers and teachers consider them ’stupid’ 
or ‘slow to imderstarid'. Two students explained the class response: 

SM 

tugim'. 
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Youfcditot* 



SW .\i>l ill ihc tthet »tu Sans lock *c >\>u *zA yoc arc gang <st*lnfcng 

dw* it ber scat) (SG91L7/96) 

The social organisation of sclf-asscsttaenl was identified by some students as 
impacting on disclosure. In phase 1, two students queried whether self-aisesament 
was a genuine activity. They asserted that they were being asked to record for the 
teacher what they already knew : 

WcUIfiulth«u4bUbofigbe<4iiseIkair» ttanhe iwder wias to find cot ... aKxl 
wtui yuiTve doc* aid how you toe >Mur*d£ bee It's realty . telliag >u«»eir wl*i 
you ftkeedy know. <S51.l95n) 

It seemed that when students were asked to disclose their self-assessment to the 
teacher, self-assessment, like tests, became a strategy teachers used to elicit 
information lor their own purposes. Moreover, six students said the teacher reaction 
they anticipated influenced their student self- assessment grades. As one student 
explained, when speaking aboutsummaUve self-assessment: 

For I hive this Unle system, at A »ben it toys put ycur m*k rod it ttys 

pel your ccicber* roixk. >ou pti «hit >\su thir* £ • imk bit Iowa chin ycu think £ f** 
nrd then who tester ccm» ilucg ind >mu tee thii de'i put .. kfyeu put like. B- 
ozdihtnit AorA-cesooctlmg Ucethn. vouuy.ohyay Ac (tomb! I «*s s*\xA in 
A. B&c ify gi p ut tccnc^mu rcuih L./L ind ike pel nicnetim# rc*Dy low. ycu go twiy 

ITiis quote suggested that the student Ined to out-gues» the teacher. Thu u 
confirmed by the advice die gave a fellow undent that when self-asiesiing teachers 
liked students to slate what they had done well arid then add ‘but’ and describe what 
they could improve (S54/I/9Sb). Sell -assessment wa> observed and discussed with 
the students ofl'eacher 2 (Bell andCowie. 1997. p. 154). They indicated that the 
need to disclose their assessment to peers and the teacher undermined the fidelity of 
the recorded information. 

17ie need to maintain then relationship with the teacher was the reason fourteen 
students in phase 2 gave for the limited validity of teacher observation Ihey claimed 
students ‘worked’ and 1 or pretended to be a We to do an activity when a teacher was 
observing them during written work. One vtudent explained: 

Some Iklt lul in thcit aid they orouk ra ttneouanxa udtbriraOarmt Aloks 
■e rr Aitu OK. <«ue they arc Ur It I kosw tripi <t kidi Or. ptcwid 
tSSJAWSb) 

They also claimed they ‘pretended’ to be listening arid understanding during w hole 
class activities. Oriesludeotexplained their actions thus: 



And Or traitor cult kit |dat uukoncdl twraist k«uc <tx* yut .t Lie tfau liimni 
•e ini paytru anmkra) .. era it » t do ur&tnrad 0. .. Srawnmn they emt trillu* 
by leclag ttu _ lf»r uidmiard ><SG72/IA96) 

Student book work wax said to provide little mfonnation on individual thinking 
by six student* from the dw ofTeacber 5. They commented that, as they w orked 
together, their written class work reflected the group view. Altogether, fourteen 
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stixleots in phase 1 questioned why teachers dxl Dot assess group understanding. given 
they olten encouraged student* to work a* groups. 

In coo trait to other strategies, the students tn phase 2 asserted that talking with a 
teacher individually oc lrotn within a small group minimised the negative affective, 
social and cognitive factors they experienced with other assessment strategies. They 
cemsideTeditklividual in teracUoowaseentral Ineffective teacher formative assessment 
One student explained: 

Sooecsna star hu sot lo rout inti id: lo yw lodvulully bnoae .. If Ocy tunny 
•Does cvoycoe uidentonir . yoi are Botnc lo fcel Hie id I like lay lot 'No. 1 tar. 

They claimed that when they talked with a teacher they could clarify what she or 
he wanted to know. Then comments suggested the social consequences of not 
understanding were minimised when the audience was small ■ typically the teacher and 
a group offnend*. For example, one student said: 

H sooeooe hulc I imknix.1 It. -hen they -or KtwDy dun* * fu curtiUKtu a 

The students considered that theu teachers provided them with more useful 
feedback during one-to-one interaction because they were more explicit about what 
they did not understand. One group explained that when the teacher ‘comes around' 
they were prepared to ask her ‘to re-explain it. just to you personally or to the group’. 
Three or four students (a sixth of the class) were observed to approach their teachers 
os soon as small group work commenced. ITiey alio talked with the teacher when be 
or she approached their work space. 

In review, the students’ critiqued the teacher assessment talks and strategies as 
sometimes limiting their disclosure as sought by teachers to gather information on 
their dunking. These limitations are important given that student* need to disclose 
their ideas before teachers can move through the assessment cycle. Furthermore, 
student comments highlighted the cognitive, affective, social ami relational effects 
that assessment tasks and strategies have on students, even before the teacher acts to 
provide feedback. 



The relationship between teachers ' rights and disclosure 



While the students critiqued teacher assessment tasks and strategies, they acceded to 
teacher requests to participate in them. Only three students unhealed that they were 
unwilling to share then thought* during whole class discussion, and they acceded to a 
repealed request to answer a question, thereby highlighting their acceptance of the 
teacher’s rights torequire them to disclose then ideas. Teacher and student expectation 
and acceptance that this was so. was a significant contributor to disclosure and hence 
formative assessment in the classrooms. 

The pervasive and taken-for-granted nature ofleac bets' rights to require students to 
disclose their ideas was illustrated by their looking at student books. Student books 
belonged to the students but teachers looked at them as a matter of course in all ten 
classrooms. The students described this action as problematic. They were concerned 
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the teacher might ice andjudge tbeir work when it was “half finished’. Ooe student 
explained her feelings thus: 

Well, n't kml of nave Ciuc tie's koto* a you) sbailder. ml you're 

pHQR 06. DO. tic's t inline no. 06 to. It's willed, li t wtooi. I'm »ty oH. Ok do. 
oLdo.' AdI wbeo tbe goes awiy yoi cio «o 'Vet. ... Jl's Use she'i locking* >oi* 
wort wlco x't)ui hUllimiicl _ She's tot seen., it wlet <1 Onabed. (SSJlV 95b) 

The student noted this right dillereiuialed between teachers and student - she was 
not able to see her teacher's w ork half fnusbed. 

Teacbers looking at a student's book was made more problematic by teachers’ 
tendency to do so while standing behind the student. Tbe students particularly disliked 
this because they were aware other students were able to see the teacher’s reactions to 
then work and they were not They described the practice as ’scary’ (S071/L1296) 
and. in the words of one student, as making students feel Tittle like a fly on the end 
ofaprn’ (SG91/MC/96). It described as ’rude’ by tbe ten students who pointed out 
it was usually unacceptable. In the words of one boy: 

Ibnc's rude. My d*l be doesn't like Itwbeo be is leahn ? He newspaper ISG81X V)l» 

Although the students did not like teachers looking at their books tbe twelve 
students who were asked said the researcher’s suggestion that teachers ask to see then 
books was ’silly*. They considered teachers were entitled to see their work- One 
student said her teacher would demand to see her book if she tried to w ithhold it: 

Vcu cau'yewUy a at nBowrd 10 toe* it my work'. Sbe'B (Use teweba) 

Only five students resisted this action - they lifted their desk lids and covered then 
books with then arm. 

Eight students contrasted their own inability to manage tbe disclosure of their 
ideas with then teachers’ ability to choose not to ’bother’ to put in sufficient time 
and effort to find out about student ideas. This was viewed with concern as they 
considered they benefited from teachers knowing about their learning. Two students 
asserted: 

S94 TfKtrrs couW { IliiS cut ifstuhoit uukiiiiDil) but they Am'! boiler. 

S96 Ithli*tbey're*0H0k.>k*ItbrUpfMrtaci.(SG92iUa , 9*) 

Moreover, they claimed teachers' decisions about whether to ’bother' were 
influenced by the teacher’s perception ofa student's attitude. In a way that suggested 
this view was king held, one student quoted her sister’s advice to her: 

_ fflu'i wbumyaslrr so>3 to nr 'Dal »tt bid tbe Baibas’ bid bocks ... It Oe, 
flunk On. oc Ain't wwncto Vura they want bitter with yen. ( SQ92>L3i96) 

These students considered teachers had opportunities to help them but that they 
were able to choose not to do so. 
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Disclosure and confidentiality and potential 



Another aspect of teachers' rights in the classroom was their ability to disclose 
student ideas to others without their consent, and thereby expose the student to 
potential harm. The students considered this happened when teachers replied to a 
private question in a public way. Ihe significance of this action was pointed out to 
the researcher by astudentatter she had approached a teacher foe help and Ihe teacher 
bad replied to the class (SQ91/LS/96). Ihe twenty eight students who were asked, 
described this action as potentially harmful because of the possible responses of their 
peers. They asserted the possibility of this action caused them to restrict the 
disclosure oftheir ideas to teachers. In a manner that suggested this strategy had no 
beoefils. some studentsclaimedthey felt ‘shame* even when the teacher's comments 
to the class were 'good'. 

The teacher action of replying to individual questions to the class highlighted the 
differ encesinleacherandstudenlperspectivesandexperieoces. Ihe teachers considered 
this action to be an efficient strategy for providing timely and effective feedback to all 
students, including those who may not be prepared to ask for help (Cowie and Bell. 

1995). In contrast, the students saw it as a breach of confidentiality, leading to 
potential harm to their selfesteem and relationships. They recommended that all 
feedbaekon their learning be kept confidential. A representative comment was: 



Well irtbey-ve f* icomjtani. ftrv i 

Orfidiid tool ind everybody 
<S((»'IA.96) 



u yen quietly. Cause I hue « wteo 
.then I get snarl Cvtumeic taler. 



Ihe students indicated that the possibility of the teacher disclosing their ideas to 
others, influenced then willingness to ask questions, thereby disclosing theu interests 
and ideas. 



Disclosure and eespectations of peer and teacher actions 

Student comments indicated that they often sought to limit the disclosure of then 
ideas because oftheir prior experiences ofteacher and peer reactions. T eacher and peer 
reactions were viewed as unpredictable, in that they were said to act m ways that 
undermined student self esteem, relationships with others and helping students 
understand ideas. Expeclatioos of harmful teacher actions appeared to be of long 
standing as the students drew on the experiences oltheir parents and siblings to make 
theu point For example, one student described how her mother's teacher used to 
embarrass her molherby asking her. in Iron! to the class, to confirm she understood 
anidea(S54V95b). 

Ihe students' perceptions that interaction with teachers involved risks was 
highlighted when Teacher 5 was explaining the comments she had wntten to the 
class. She told the students she had asked some of them to. 'See me' (T5i'F’N3i95b). 
The class told the teacher they 'hated' this sort of comment because they 
automatically assumed they had 'done something wrong' and would 'be in trouble' or 
be 'yelled at' (T5tfN3/95b> One student burst out. 'Teachers are like sharks'. Ihe 
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teacher asked the students iflhey could recall bei or any other teacher within the past 
two years shouting at them. Only two said they could but they all assured her. ‘You 
never know what will happen.' (T5/FN3/95b). Hie teacher commented to the 
researcher that it was a student mylh that teachers shouted at students, albeit a 
powerfulone. 

Other students asserted that one of the difficulties with interaction was that 
teachers did not always respood to the content of their questions, or to them, as if 
they seeking help to understand ideas. They claimed teachers showed displeasure at 
being asked, implied they were asking because they had not been listening and/ or 
were they were slow to understand. They reported teachers reacted to questions by 
growling, yelling, shouting, by being grumpy or becoming angry. They described 
these reactions embarrassing and 'belittling'. One student explained then view 
clearly: 

Tt* ween tfakg * aheo yoi u* •queslKos ini try [Ar center) leKHe. ycu la ftou 
ol csr/ycoe gow ‘Wctca’t)c» liftetuz$r ct *Doe« you auSentJod tiui by xo«?* 



Another student explained: 






win 



. bok al yoi at iteush>o«r me soifol 



A You dollar sonetting? (SG7 M.B/96) 

The students indicated the possibility teachers would ‘bite your bead oil made 
them, in the words of one student, 'scared to ask them again* (SU83/L7/96). That is. 
it made them limit the disclosure of their ideas. Two students said that given the 
chance, one change they would make to teachers would be to make them 'easy to 
approach ... not get mad ... if you don't understand tt then not shout at you ... not 
get frustrated and annoyed you have to ask them again' (SSb.ST/WSb). 

A related influence on disclosure was the students’ perception that quick 
understanding was valued. This inhibited them Horn asking questions because of the 
possibly they would be judged as 'slow' and so restricted then teachers’ and their 
peers’ knowledge of what they did and dsd not understand. Thirty students (all those 
interviewed trom three classes in phase 2 ) considered teacher* expected them to 
understand ideas and to complete tasks within a specific time. They were aware that 
teachers valuing ofquickunderstanding may derive Horn teachers' obligation to teach 
what was in the curriculum but they claimed not understanding within the prescribed 
time produced negative feedback trom teachers. One student explained: 



h i kiod at. Off timbre) sc( Or wash usd .. tfyoi cm 4> II n Be ruth Mf Un'r 
's’awsp U ' ,f 61 V“* MO' 1 yoa urn oftewl t*l ind then yai RCI o aaible. 
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ll seemed teacher actions. which valued questions to extend idea., alio led the 
students to cimcludequickundervtanding was valued and quesliims that sought luHbei 
clarification were not. One Undent described teacher actions thin: 



«< neduttf thit >\xj didn't « 



>00 



I from before. Ora thil u mi good 



The atudents were concerned therefore that their questions would disclose they 
were Mail one’ to understand and lead to their being judged aa ‘slow’. 

Interestingly, teacher* taking time to ensure students understood ideas was 
characteristic of three occasions which the students reported as being particularly 
helpful (S091/LS96; SG71/L1096). When asked, what feedback teachers should 
provide, twenty oftbe thirty students recommended teachers provide feedback to 
support effort and persistence. Such feedback has the possibility of countering the 
myth that learning 'understanding should happen quickly and easily. 



D it cloture at leading to help 



In contradiction with the fears evident in the previous quotes, the students stated 
teachers and peers could act in ways that helped them understand ideas and so 
interaction with them was sought and valued. The students expressed the desire fee 
more opportunities to ask questions of teachers and considered it part of a teacher's 
role to answer their questions. They considered it would be like being away if a 
teacher did not asses their ideas. In addition, twenty students recommended the main 
way teachers could enhance their learning was for them to discuss ideas. 

Their comments construed the decision involved in asking a question, as dilemma 
driven. This dilemma was explained by a student after a lesson on the difference 
between mass and weight. She said: 

nacuwfttfiiiuliLctoaiy. I kepi oa OrakiM Oil 1 wcaaiil pul ip my hud (aol ** • 

iiidin! btfOratomcmr rtscBtaiblprt m tbfU bind rad Oty »ucU untoitinl ll 

pertKdy aid I Ooujbt 'Well, every** else piobaMy undamndi it and I dos t'. ... 
then I'd toe* ituraf dl pu ee my land aid aikid la to retort It. Skc could hive 
already gate over It Iro ma me I Adn't uidrrvaid < im dr a X la autiu 
let eipbli II ooie attain because fvay me untareod IL (S09Z L9 WS) 

In tins instance, as the students' fnend pointed out. the students asking the 
questions did not understand the idea. However, at the time, the student the student 
had not appreciated this and she had prioritised her academic status and relationships 
with others, over her desire the understand the idea being taught 



Disclosure as mediated by trust 

Trust was described by the students as a key interpersonal factor that mediated their 
willingness to disclose their uncertainties. They preferred to seek help Horn trusted 
peers and teachers. The trustworthiness of peers was considered crucial. A 
representative comment was: 
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Ycra uxd to be able to trn* otters. to tc sure fcetr redone* wo'tlc to n*ike flio. ia3l 
• fcoacrtbmk 1 tmstupd. <SS*V95b) 



Considerate students aid Irieods minimised l be threat of asking for help in the 
social setting of the classroom. because they could be trusted to be well intenbooed. 
This was illustrated by as student who contrasted the research class w ith an option 
class. She explained: 



We 



■coy well b a m s;<n c cotta flail* yt*i feel 1 
i*e Acre are otter kid. who diink toy arc reel 



JOBCUl-ll 
* Hf)' 4> pK JOB 

You Hill of ficl uiKcrtiiu 



A number ofgufct elaborated cm the extra cupport they gained Horn working with 
fneaib. One group offour Year 10 gixl» claimed, and the researcher observed, that 
they dfcl not question the teacher as individuals. Instead they ducuixed their problem, 
as a group and one ol them aiked the teacher lor help when an isme was unresolved. 
ITiis was illustrated by the girl who told the researcher 

WcdmtaamuUy like pcmagip out hint out toying Igot fba at*»o'. w« annuity 
say ‘O tf Riocp'. ... Because we do all <m wA. hmally. to getter. ... J uc ptf cp oir 
1 uni* aid**,. ‘Wcxotdus rawer' ad sbe realise* It u wxoc« the will cook Ajwh 
aid ulkto us * a group, tot iDAvtdmDy. (SG7 I/LMt) 



However, students asking then peers, rather than the teacher, does reduce the 
teacher’s access to student thinking. 

The trustworthiness of a teacher’s reactions was described as influencing student 
willingness to interact with teachers in ways that disclosed their thinking. The 
students explained they formed impressions of teachers’ likely actions and reactions 
•over a period of time and from what you hear from people'. Three students, 
interviewed at the beginning of the school year, actively assessed how then new 
teacher interacted with students. TTiey explained: 

S95 la a way I kind erf Assessed X (the teacher) li was ... tbe first Icsko 

where we Ktmlt) dd >.<uctnr^ ud«was kind of like. 



S*4 Yes. 

595 And It was inferescng to see bow tbe was gong to pi those it end ulk lo 
us. 

S94 1 was feat kitderfussit^ oi ..law far you could go with 

596 Aid wtui ter limit™ 

594 Ycib 

595 If sic uv* pitpued to cxpl^a It Again to >ot nd ut rest say It cocc 



- not certain peojCc. 




74 



CHAPTER 4 



S96 Gel certiii treumco! or. 



594 Orth^ocieUre4UyhnitU;»oi6e)ic<»spoclAiiac<uicieAajtLtf azicUaatc 
dunbfto. 

S96 *1 wont WMtemy time wilh her’. K*t of. 

595 Buttluldidftthippefi. (5G9LU/96) 

The students jasaled they needed lo feel ‘safe* u* *comfurtable ’ with a teacher 
before they asked questions. One student explained how uncertainty about how a 
teacher might react, led her to ask her parent*: 

- if you've been with a teacher fee awhile, wu sort ywo know d*tr re*: tint* and 
aufl. iTycw fc<l ccmfdrtaMe aAiox Bui. Uke. If you're not really sire. like, this 

teacher I hid jx pricauy sekool .. be w&s scetofA iod ertf u>X you didn't really kww 
rfgju^crc $c*A£ to adi bn lithe wrong time or cot ao I Krt of left u oil hoc&c. 

II waned Ibe expectations. which student* developed of then particular teacher, 
reduced ibe unpredictability of teacher -students interactions and if the teacher war 
trustworthy, it could enhance student willingness to seek help, thereby disclosing 
their ideas. 

In summary, student disclosure was a crucial aspect of formative assessment. 
Without it. formative assessment simply cannot occur. Formative assessment is 
determined by tbequahty and quantity olstudent disclosure. Section 4.3 has described 
those aspects of formative assessment, which determine the degree to which students 
will take a nak and disclose what they know and don't know, or can and cannot do. 
Ibese aspects are the students' perceptions oftbe teachers' assessment strategies, the 
relationship between teachers ' rights and disclosure, disclosure as a source of potential 
harm and trust as mediating the disclosure. The important and complex task for the 
teacher is therefore to mediate the social context of the classroom to ensure that the 
risk to students of disclosing is minimised- For this, the teacher’s ability to monitor 
and use the power and authority relationships m the classroom is crucial. 

4.4 A TACIT PROCESS 

A fourth characteristic of formative assessment was that it was olten seen as a tacit 
process. A frequent comment from the teachers was that they were not always 
consciously aware of doing formative assessment, and in particular unplanned or 
interactive formative assessment, for example: 



I am mil tot iccquuui* -Im 1 da la Kirns or inpluucd Inrreuove taraunve 
aueisiD!ot)TD5<VM4.1 1 

Use teachers tacitly undertook formative assessment and were not always able to 
explicitly describe it to the reseachers. This unaware ness was evident in the 
discussion by the teacberx on the use of 'gut-feelings', for example. 
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Bec*c* c yc u c«a ray fiwLJc with a .. c*, ru Ju* Uzc& k> the kals. Ar*l 
where >\xi get yjur gee mt— Mat fITWM/IS.24; TDSW5.25) 



And >cro<k<i\gcfA^Se«iifUsimi^tUa^ht More (LAktx^tbotf... Irt when yew* 
(here. *> yew arc intefpcctiiu ioiuML*K Oaf* lACpemut in Oc room ... Hurt whit 
yerer ga teeing is. Mem many tions d> yew Actually cUnge ycwi tending style or 
wttfttwr. dimg the lessen, because the gut feeLrn gives — You've **al wmething 
nzd you knew exactly where you want to go with tie kids, aid Koethlc# son <4 
haopeos. aid its cot wwku& so you sc«t or get that get feehne Yew dunk pretty f**t 
then. ... But yew can\ tell otker people that you work by gut feeungx because they need 
sometlmg tumble tint they can acoaally ... think rtout aid sanething yew can 
rationalise. You can't nnoualiseyast in oc*l turkey gef feeing!. fIT>7/%<?a39) 

The teachers disc spoke of ’getting an impressioo* of the clxis* fee example 



Jimal tasks cettnyccwld be Just 



!bc . 
t really 

tbit so wo can go cnlo the secotd bl twi to me. c 
iCTDWl 1 30; TD495/1I3!) 



ma*«ity of 



TT>e experiences of being involved in the research had made mere visible to the 
teachers what focmative assessment tnlonnaUuo they were collecting and what they 
were dobg with *, for example: 



rnoc oo -tan no I uoit:. Mint 10 Inc Oi -bit is U uoutl, trtiuk nie .. tL» 
l. And I Sunk lit u>-.t imbrrs II will (lUl be nbllc out sol 

■») 



The teacben slated that thinking about formative assessment had helped them 
become more aware of their professional knowledge and skill, and moire able to uk 
these in the formative assessment process in the classroom. 



4.5 USING PROFESSIONAL KNOWLEDGE AND EXPERIENCES 

A fifth characteristic of formative assessment wa» that it was seen to rely on a 
teacher's professional knowledge and experiences. The professional knowledge and 
experiences of the teachers were seen as important in attending to some source, of 
information (rather than others), m interpreting the elicited information and in taking 
action. This professional knowledge and experience included the teachers' knowledge 
and experience, of the topic, of the students as learners, and from having taught the 
unit of work before. For example: 

Bouse tbe knmtedxe of bow In ceub is wtul nates Hal aicceufnl ... ycuVe nil to 

have cosAteue m yaa atrtcy to nut. 

AM ibafi •! ycor uba tkulli ... Aote yoa uoiiily <aBl do auhod. 

-Yeah, if i taua loj tow U> boSt tbc midetts. tut It? 

I still feat llulibc knowledge tuK<rtbrnbt«<tBigo(apfe:c.(bow>> I moot 
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.. I Unit, too. if you knowledge a U i rruoutlc level. >00 cm ukc blvumge of 
Ac ate MlHOiiuooi An sancema hipfcs Wlacai if ill bit Acic. you curt ukc 
ofviaucc al ill. 

Ax>l tie mcorye-ileKbQe bean yoibcccaic. rnW9*26.41) 



4.6 AN INTEGRAL PART OF TEACHING AND LEARNING 



Another characteristic offormative assessment was the action token by the teacher and 
the student as a remit of the informal km gathered Taking action to enhance learning 
is an integral port of the definition of formative asiesiment. The teachers commented 
on the variety of actions they took m response to the formative assessment 
information as well as the way in winch they evaluated their actions. For example: 




>\mi reiKUTD7.'%/20.44) 



wGxmjtoia. interpret < decide to «t. they 
they ®ouU fc*ct to tlaL ... Decldittf 
. » hit wrt of teufcin* rejeooa _ To 
net tec >xm gaa# to hi\e i 
b — MOW 06 to 
tcc. then > oo fct 06. dua 



Taking the acticei involved the teachers making decisions and judgements, using 
Ihen professional knowledge and experiences. The action often appeared to the 
leachers to be a part of teaching and Ibe comment was made as to whether the action 
was a port of teaching or a part of assessment. The overlap between the action 
inherent in Icemalive assessment and leaching was frequently acknowledged, foe 
example: 

.. cr. Klip reilly (TDV9&T49) 



The teachers described their actions as those to facilitate students learning. They 
spoke ofactions that mediated the students learning of the science and actions which 
enhanced the personal and social development of the students. The actions taken were, 
for example, suggesting further questions, suggesting further activities, questioning 
of a student's ideas, explaining the science, giving feedback as to Ibe students 
scientifically acceptable or unacceptable ideas. The notion of Ibe teacher as a neutral 
facilitator was not seen as partofformative assessment: 



Boa*. 






U6t »tut were oc itout here. 

tie kali <*o ItoJ Ibeli 



UrfAcUMvA^ugf* 

(101/96/2061) 



A similar coomienl could be made as to whether Ibe action taken by the students 
was a part of learning or assessment. These comments highlighted that formative 
assessment is an integral part of teaching and learning. 
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4.7 WHO IS DOING THE FORMATIVE ASSESSMENT? 



Another characteristic of furmalive assessment was both the leather and the student 
were doing the assessing. The leathers' comments highlighted the involvement of 
students as assessors, in addition to the leathers. The following is part ofa discussion 
of the model of formative assessment, and m particular the cycle of gathering 
information, interpreting, arid taking action: 



i alii Horn ibe Ufi pour tt Mew. tbe k»l i 

m siculy. icy ttlm It. ilK.lt ■tun rttnaol lot 
lUy Deed to do fasuc.ee Ocy »*e. they Kt oo Q- 
vstuxr. « yiu 6> or ttotn thiap itfppec. they f 



So it weeks euedy tot tbea If* fist fUc oir uux# tc«mn tfcc* gitb crag 



Wh flew »c 4> ... they get intonrulioa Can (It). 

And their Ktit^ is out gnhero#n'D?'%20.45; TD7/9*20.59) 



Student self-assessment w as seen as an important port of formative assessment: 

Foimilveauau 

solatia, iad. 

fnvwvtutt) 



i Uni Ml tor tbt test bet. in tbi C 
esoeoeubefc ... So n s decina 



Some teachers used the phrase 'self-assessment' to refer to the teachers evaluating 
then own teaching: 

i by flu tcjtbH o icy^so^on* As »cU u die abci ilde 



t onsclvcs u we go aling . usltbclidi. 



lfID40SmAO) 



THE PURPOSES FOR FORMATIVE ASSESSMENT. 



The eighth characteristic of formative assessment was the purposes fur which it was 
done. As documented m the case studies, the teacher development days and the 
surveys (see Bell and Cowie. 1997). the teachers identified several purposes fin 
formative assessment. In particular, they identified that the two main purposes of 
formative assessment were to inform the students' learning and to inform then 
teaching. 

Hie purposes to support the students' learning included monitoring the progress, 
learning or undos tan dings of the students, during the teaching and learning, fin 
example: 



.. Tfae 



Ihil fflcyle dolu M He moocni 

V) (el out oftheoi. the kind of thlu tfau they 



1 ™y 



I 0 r> «e try** * (ct 



A>fTD7i%'20.3 1 1 
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The learning might be social, peramal or science learning (Bell and Cowrie, 
1997): 

San thit pcrto*« for letruag. you Jo Lr»c curtate* - You did hive a 

ratal pirpaae aul a perraol pcep^c (TD706/2O55) 

The purposes lo support leaning also included givmg feedback lo students about 
whs! learning was valued in the classroom, giving legitimacy to the students 
scientifically acceptable ideas, supporting long or short term goals and finding out 
whether an activity or task was 'working' or not. 1c* example: 

_ liQoe.c« -Bio >ou fin check lo see wtrOa Or activity a wertng or aot? 

Like. I mean. Jul Ainkmg &«n my m tc*cl*ng wfeere yen migll tec up a groip 
Klvit) ao 1 you te*l*c alter vtiitliu tv,» or tkee grcreps that the mstn*uoc* l*-.cfrt 
been clear co;okL ao you sop Ac class uui tary. took mstnxooo number 3. ISc 
Ktually roused abtl cuL It iteuld read like thi». aul everyooc aods rnd away >ou co. 

So a this cmc you fanta'c arcually decked A*. you U\ta\ gone rtg&t hark to Ac 
>iramr goals, ycuVeju* got to (he level or* CL* activity uuikim or oof . 



• Ifs sort of as IT we’re a 
tta duceexo Yen have 



But low do ycu do & I rcpfK*c. like we ifed. do yen scop the grocp or A> yen speak to 
AemdA>hul oo Aes»le.... fIT>7»% , 20.71) 



The purposes to support teaching (mentioned by Ibe teachers) included planning 
in the current lesson and unit, planning foe future teaching; knowing when to input 
new ideas and when to move on to the next topic; knowing when to introduce an 
activity to maintain interest and motivation, evaluating the actions taken in previous 
formative assessments and leaching activities; finding out if the students had 
understood or not; providing information to report lo students, caregivers and the 
school; and providing assessment infoenuUion additional to the quantitative marks on 
achievement m reporting. 



4.9 THE CONTEXTUALISED NATURE OF FORMATIVE ASSESSMENT. 

The ninth characteristic was that formative assessment undertaken by the teachers and 
students was contextualised. In other words, the purposes, the information elicited, 
the interpretations made, the actions taken depended on many contextual factors. For 
example, the ways the formative assessment information was elicited, interpreted and 
acted on was influenced by the learning situations used (whole class, small groups or 
individuals); by the learning activities chosen (for example, brainstorms, 
investigations, watching a video, library projects); the teacher's knowledge of the 
students, the professional knowledge and skills ofthe teacher; the topic of the lesson 
and the teacher's purposes for the lesson. 
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4.10 DILEMMAS 

The tenth characteristic of formative assessment was that of the dilemma* laced by 
the teachers when doing formative assessment. The interaction between these 
characteristics in the processes of forma live assessment presented the teachers with 
dilemmas. The word ’dilemmas' is used as there was do obvious solution to the 
situation and the decision made in response to each Utualiun would depend on 
contextual features arid the teacher and student* concerned. Unlike problems w htch can 
be solved, dilemmas are managed and thi* management relies heavily on the 
prol'eaaonaljudgementofteachers. The nature of these dilemmas was evident in the 
discussions on the teacher development days on the tension* between focmatively 
assessing the class or an individual, between focmatively assessing the science or the 
personal and social development; between format! vely assessing the science in the 
curriculum and the science outside the curriculum; ami between the dillerent purposes 
for eliciting and taking action. 



4.1 1 SUMMARY 

In summary, the ten characteristics of formative assessment that were identified by 
the teachers and students were that lonnative assessment is seen as being responsive; 
it is otlen a tacit process; it relies on student disclosure; it uses professional 
knowledge and experiences; it is an integral part of teaching ami learning; it is done 
by teachers and students; it is a highly contextualised process; ami it involves the 
management of dilemmas. Important considerations are the sources of evidence, 
including studenldisc Insure and the purposes for which formative assessment is done. 
All-in-all. formative assessment is a highly complex and skilled activity for both the 
teacher and the student. Formative assessment is not something teachers are likely to 
team to do m a short session in an inservice course. It is a professional skill that 
develops withmcreasingpmfessianalexpeoence.awareoessamlreflee! on. 

Another way to summarise the data Irora the case studies and the teacher 
development day discussions, was to model the process of formative assessment. One 
such model is discussed m the next chapter. 




CHAPTER 5 



A MODEL OF FORMATIVE ASSESSMENT 



In the previous chapter, the data were summarised as ten characteristics of formative 
assessment. In this chapter, the findings arc summarised in the form of a model to 
describe and explain the formative assessment processes as carried out by the teachers 
(Cowic and Bell. 1999). The model presented here was developed from a 
consideration of the data collected during the ease studies, including the interviews, 
classroom observations, surveys; the current literature; and the debates on the teacher 
development days. In particular, the development ofthc model has drawn heavily on 
the discussions by the teachers on the teacher development days, when they addressed 
the task of developing a model for formative assessment (Bell and Cowic. 1 997, p. 
277) to describe what they were doing, to other teachers. 

5.1 WHAT WAS ASSESSED IN SCIENCE CLASSROOMS? 

One consideration in developing a model for formative assessment was what was 
assessed in the science classrooms observed. Whatwas being assessed was related to 
the purposes of formative assessment. The students' learning within the classroom 
involvcdthcirpcrsonaL social and science development (Cowic, Boulter. Bell. 1996, 
p.30). Students' personal development related to their learning about themselves as 
learners ofscicncc, asking questions, self-assessment, behaviour, time management, 
motivation and attitude. Their social development related to their interacting with 
others (students and teachers), peer assessment, leadership skills, group work, 
discussion and listening skills. Their science development related to the development 
in the knowledge and understanding ofscicncc and their ability* to do science - for 
this was their unique purpose for being in a science classroom. These three aspects 
were assessed by the teachers of science (Cowic and Bell. 1 996). The three aspects 
were not independent ofcach other, the complexity and richness of their interactions 
w as a contributor to the diversity and complexity’ ofthc classroom. The three aspects 
arc conceptualised as three intersecting circles on the left-hand side offigurc 1 : 
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The aspects of science which were assessed in the science lesson are represented 
on the right hand side ot figure 1, namely science content (the body of scientific 
knowledge - the concepts and ideas of science), science context (the contexts in 
which the science is learnt and used) and science processes (those skills and processes 
used by scientists to investigate phenomena). 

The balance of assessment of personal, social and science development or 
learning was discussed by the teachers (TD395/7. 1 0). [A full explanation of the dita 
codes is given in the appendix). It was acknowledged that the three aspects may differ 
in weighting w ilhin a lesson and within a unit of work (TD39S7. 1 1 ; TD 395.7. 1 7; 
TD3J95/7.18); with different learning goals for a lesson (TD3957.il) and with 
different abilities and ages of the students (TD395.7.9). The analogy was made 
between the circle* and balloons that inflate and deflate (TD796>’20.15). 

The teachers commented that the way they assessed the social, personal and 
science aspects was different. The secondary teachers feltlhatscience assessment was 
done more by formal methods and the assessment ofthe social and personal by more 
informal means (TD395/7.24). for example: 

1 nut: not is SOI ... he Ora Kietie ih quit firaly over He ,nc. Vo. 
kacw. Here vor Hums Oji yat uiutd link at Beel&aBy com tine. lie wfKeuI 
^ • * tool wetsneir ... .pat trom anf the 1 »odd 

t lo the kits. I tost reel to xtully 




tutllil* Bll«l..TTDF95.'7. 19) 



However, theprimary teachers unhealed that they assessed by formal ways both the 
personal and social learning (ID3/95/7.22, TD3/95/7.2S) as well as the science 
learning. 
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52 MODELLING OF FORMATIVE ASSESSME.VT. 

The teacher* within the project undertook two furma of formative assessment. There 
were: 

• planned formative assessment 

• interactive formative assessment 

In the following section*, each of these is discussed m turn. 



Planned formalh* assessment 

The process of planned formative assessment was characterised by the teachers a* 
eliciting, interpreting and acting cm assessment mfbrmalion. Ihe purpose for the 
planned formative assessment determined how the information was collected, 
interpreted and acted upon. Heoce, these lour aspects are interrelated and mutually 
determining. Ihese a*pects can be represented dia grammatically as: 




figure 2: Planned /or/nathe assessment 



The planned formative assessment process was seen by the researchers and 
teachers as cyclical or spiral. For example: 

Wr Osclded IVSI cycle. usd tbr lytfc aim ~i2 t i astro invlty at stair KA. 
dm interim toaxai ...tklriher io be reOttUnx od otul a hutrciaw. 

■be inlet ail fie Italian -ill lanncide fir duecUaa ttal firyk gain. aid tbm 

ymli toil: 10 fir trymr.ns -nh > Baikal irmly or nor ski., line is frcdtil 
gaa«ca .. (TMfSmA) 

Each of Ihe four parts of the process are described m more detail. 

Purpose 

Ihe main purpose for which the teachers sasd they used planned formalive 
assessment was to obtain information from the whole class about progress in 
learning the science as specified in the curriculum. This assessment was planned in 
that the teacher had plaimed to undertake a specific activity (for example, a survey or 
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brainstorming) to obtain assessment inlormaUoc on which some action would be 
taken. The teachers considered the information collected as a part of the planned 
formative assessment war 'general'. blunt' aDdconcernedtbeir’big’ purposes. It gave 
them information which was valuable in informing their interactions with the class 
as a whole with respect to 'getting through the curriculum’. This form of formative 
assessment was planned by the teacher mainly to obtain feedback to inform her or 
his teaching. The purpose lor doing the assessment strongly influenced the other 
three aspects of the planned lormative assessment process. 

Eliciting information as apart o/planned/ormalht atsasment 
The teachers planned in advance to elicit information on their students’ science 
understandings and skills learning, using specific assessment tasks. While the 
teachers described their eliciting of planned lormative assessment information as 
purpose driven, their purposes fur eliciting information ollen changed during the unit 
of work. 

At the beginning of a unit of work, the teachers frequently planned to assess 
their students formatively to inform their planning and teaching during the rest of 
the unit. For example, teacher 7 asked her students to wnte down, in a brainstorm 
activity, all they knew about how hot-air balloons worked so that she could find out 
what the students already knew about the area of science she was intending to teach. 

During a unit of work, the teachers planned to elicit formative assessment 
information, using specific assessment activities, on the understandings their 
students were constructing during the teaching and learning. The formative 
assessment tended to focus on the extent to which the students had learnt what the 
teachers were intending the students to learn. They otlen did this at the beginning of 
a lesson, and used the information during the lesson. For example, teacher 3 used 
quick tests at the beginning of each lesson during a unit of work to find out what the 
students had learnt arid remembered from the previous lesson. 

The teachers also planned to e licit formative assessment mlonnatioo at the end 
of a unit. They used this information in a formative way to inform then teaching 
when they taught the unit again. For example, teacher 7 had taught the hot-an 
balloon unit befure and was able to anticipate some of the students alternative 
conceptions in her initial planning. 

The teachers said the strategy they used to gather the information was determined 
by the nature of the information they required (and therefore indirectly the purpose). 
For example, the teachers used strategies such as asking quick questions to obtain 
information on students' on-going understanding and recall: brainstorms to obtain 
information on the scope and depth of the students' prior knowledge, asking the 
students to generate questions to obtain an indtcatkm of what they were interested in 
finding out: making physical models to elicit information which did not depend on 
the students’ knowledge of scientific vocabulary, and asking students to record their 
explanation ofhow an event occurred to gain information on students’ conceptions. 

Within planned formative assessments, the teachers usually planned to use 
assessment strategies to elicit permanent evidence of the dunking of each individual 
student. For example, the teachers usually asked the students to wnte something on 
paper or to make a physical model. This meant these assessment occasions tended to 
be semi- formal. 
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Interpreting as a part of planned formative assessment 

The second aspect of the teachers’ planned lonnalive assessments was that of 
interpreting the inloimatioo. The purpose foe the planned formative assessment was 
influential on the process of interpreting. As the teachers’ planned assessments 
teodedtohave a science curriculum locos, ibeir interpretations were usually science 
criterion-referenced. That is. the teachers wanted to know if the students had learnt 
and understood the science they intended them to learn. For example, through spot 
tests, teacher J elicited formative assessment information which he interpreted as 
indicating some ofhis students not having understood certain ideas on electricity 
from the previous lesson. 

The teachers’ interpretations of then planned formative assessments also had an 
element of norm-referencing in that they were influenced by their expectations of the 
understanding which was likely with students at a particular age or year of 
schooling. For example, when teacher S interpreted her students' understanding about 
the idea of tectonic plates on the earth's surface, she look the concept no further 
given they were 12 yearolds. 

The teachers indicated that their knowledge bases (Shulman. 1987) were 
important (actors in their being able to interpret the information they had collected 
in their planned formative assessment. They indicated that interpreting involved 
using then content knowledge; general and content pedagogical knowledge; 
curriculum knowledge oflearoers and then students in particular, knowledge of 
educational contexts and a knowledge of educational aims and goals. The teachers 
indicated that then experience of teaching a particular concept added to then 
pedagogical knowledge and hence then ability to interpret student thinking when 
teaching the concept on a further occasion. 

As part of the interpreting, the teachers felt that they filtered out the irrelevant 
information - information that was seen to be irrelevant to the purpose of that 
particular lormative assesanentepisode. for example: 

Ttr .deimi of tt&ruacoa _ >1 • uttu* actlvxy. tat IL To see if *t rclrvnx to 
V.&U yea goal (TD5.%15.J2) 

The ability to discriminate relevant from irrelevant and to recognise the 
significance ofsomeihing was important, (“nor teaching experiences were considered 
by the teachers to be important in the ability to discriminate in the process of 
formative assessment. In other words, the teachers considered formative assessment 
to be more likely to be undertaken by more experienced teachers, and later in the 
leaching year, rather than earlier. 



Acting as a part of planned formathr assessment 

Once the teachers had elicited and interpreted the information they had available, they 
had the opportunity of taking action to enhance the students' learning. Action on the 
interpreted information is the essential aspect of formative assessment that 
distinguishes it from continuous summalive assessment To do this, the teacher 
Deeded to plan to have a flexible programme and to allow for ways in which she or 
be could act in response to the information gathered. It also helped to be able to act 
m a variety of ways in response to that gathered information Hence, the teacher’s 
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pedagogical knowledge informed tbe Liking of actioo as part of the process of 
formative assewment. 

Ihe teachers acted oo the assessment miormatioo they obtained in three dilTerenl 
way*: saence-iefeieneed.sludent-rel'eieneedanikarc-refereneed.lhfllis. tbepurpo*e 
foe their taking actioo varied and was often broader than then purpose* lor eliciting 
tbe information, which were mainly science baaed. 

(i) science-referenced way* ol acting 

One way tbe teachers acted on the planned formative assessment miormatioo was 
to mediate the students understandings toward* those of scientists by addressing 
student*’ alternative conceptions. For example, teacher 7 decided on tbe five quick 
practical activities she would use once she had found out the students’ alternative 
conceptions. 

In another form olthe science-referenced way ol taking actioo. tbe teachers acted 
on the planned assessment miormatioo to ensure that Ihe students performed the task 
in tbe maimer they had prescribed. The teachers considered which of the tasks they 
had selected would mediate the student* 1 understanding towards a particular science 
concept. They also wanted to ensure the students had common experiences. For 
example, teacher T* five short practical activities provided the student* with 
opportunities to gam common experiences which could then be discussed m class. 

A third way the teachers acted oo planned assessment information in a science- 
referenced way was to indicate w hat was valued as a learning outcome. For example, 
teacher 7 legitimated the scientist's view of density by recordmg it oo tbe board alter 
a class discussion. 

(ii) student-referenced ways of actmg 

The second way of acting on tbe planned formative assessment information was 
to act in a way that was referenced to the individual student. In particular, tbe 
teachers used student-referenced action that built oo how an individual student’s 
science understandings were changing over time. For example, teacher 8 provided 
students who had finished a ray box activity, with an extension activity of using two 
prisma To produce a rainbow and then combine tbe colours'. The action was given 
with reference to these students' need for further focused activity and learning. 

(iii) care-referenced ways of acting 

The third way the teachers acted on the planned formative assessment 
information was to act m a way to sustain and enhance Ihe quality of interactions 
and relationships between tbe students and between themselves and tbe students. 

In summary, the teachers used planned formative assessments and in doing so 
planned and undertook tbe eliciting ol information. They then interpreted and acted 
on that information. In this section, each of these lour aspects of planned formative 
assessment was discussed as a separate entity. However, m looking at tbe mteractioc 
between these four aspects, three further points about planned formative assessment 
can be made: 

• The time taken for the process varied. 

• Tbe purposes for eliciting planned formative assessment miormatioo could be 
dill'erent from those lor taking action on that elicited miormatioo. 

• Both the student* and Ihe teachers contributed to planned formative assessment 
and in a reciprocal way- when Ihe teacher was taking action, tbe students were 
eliciting information and when Ihe students were taking action, the teacher was able 
to elicit miormatioo. 




CHAPTER 5 



Interactive Formative Auesment 

The secood form of formative assessment was interactive formative assessment. 
Interactive formative assessment was that which took place during student-teacher 
interactions. It differed from the first form • planned formative aiscismenl • in that a 
specific assessment activity was not planned. Ihe interactive assessment arose out of 
a learning activity. Hence, the details of this kind of formative assessment were not 
planned, and could not be anticipated. Although the teachers otlen planned or 
prepared to do interactive formative assessment, they could not plan lor or predict 
what exactly they and Ihe students would be doing, or when it would occur. As 
interactive I urinative assessment occurred during student-teacher interaction, it had 
the potential to occur any lime students and teachers interacted. The teachers and 
students within the pruyect interacted in whole class, small group and one-to-one 
situations. 

The process of interactive formative assessment involved the teachers noticing, 
recognising andreipondmg to student thinking during these interactions and can be 
represented diagrammatically as: 




responding - - piiipoce - — . recognising 




Figure S: Interaettie fnmatne aiseumint 



The main purpose for which Ihe teachers said they did interactive formative 
assessment was to mediate in the learning of individual students with respect to 
science, social and personal learning. Hence, they said they formalivety assessed a 
wider range otleaming outcomes than the science and this is in line with the New 
Zealand Curriculum Framenork (Ministry of Education. 1993a). The teachers' 
specific purposes for interactive formative assessment emerged in response to what 
sense they found Ihe students were making. The purposes fur the interactive 
linraative assessment were an important part of noticing, recognising and 
responding. Interactive formative assessraentwas therefore embedded in and strongly 
linked to learning and teaching activities. 
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The tracben indicated that through ttoir interactive formative aoe«ment. they 
refined their short term goal* for the students’ teaming within the framework of their 
long-term goal*. Foe example. teacher S changed her purpurea lot teaming, within a 
unit of work on earth sciences. tram teaming about weathering to teaming about 
contracting and expanding when she noticed some of the students had scientifically 
unacceptable conceptions abouttoating and cooling. 

The teachers indicated that then purposes for teaming could to delayed- For 
example, teacher 7 delayed the teaming about separating mixtures until the students 
had karat about the properties of the substances to to separated. The purpose of 
student teaming was negotiated between the teacher amt the students through 
formative assessment feedback. Teacher 9 described it as linking students into tor 
agenda. The teachers described interaclivefunnative assessment as teacher and student 
driven rather than curriculum driven. They said the focus of then interactive 
formative assessment, was 'liner tuned with Tots of little purposes to support the 
major picture or purpose'. 



Noticing as a pa/1 of interactive formative assessment 

Noticing was a key part of the interactive formative assessment. Noticing in 
interactive formative assessment di tiered from eliciting information in planned 
formative assessment in that the information gained was ephemeral, not recorded, 
amt the noticing was faster than the eliciting. The ephemeral mlormatioo the 
teachers gamed was verbal (student comments and questions) and non-verbal (how 
they did practical activities, bow they interacted with others, the tone ofdi missions, 
their body language). Ibis information was of thinking and actions in progress. If 
the teachers were not present when the information was noticeable, the information 
was rarely available lo the teacher at some later time. Tto teachers were able to 
access some permanent evidence of the students' thinking by reading ttoir written 
work. Some student comments, questions and actions were relatively transparent in 
that w hat the students said or did implied a particular way ol' thinking. For example, 
teacher 3 asked his students to connect a light bulb, wires and a dry cell to make the 
light bulb glow. By watching tto students, to could see tow tto students used the 
wires and thereby gain some insight into bow the students viewed electric current 
However, it must be acknowledged that not all thinking of the students was 
accessible to tto teacher. Through ttoir interactions with the students, the teachers 
were able to notice information on some but not all of tto students. Tto teachers 
noticed different mlormatioo from different students at different times. 

Tto information they noticed was related to the students' science, social and 
personal development (Bell ami Cowie. 1997). Tto teachers noticed mlormatioo 
about tto students' science learning. During practical and written work, tto teachers 
noticed w bettor or not the students were performing the task according to the 
scientific procedure, and if they were making tto intended sense. For example, 
teacher 5 noticed that some of tor students did not have a scientifically acceptable 
concept of healing and cooling; teacher 9 noticed that some students did not 
understand the notion of controls; and teacher 7 noticed that some other students did 
not know about tto properties ol the substances she had asked them to separate. The 
teachers also noticed information on what sense the students were making (whether 
it fell within then intended learning or not). For example, teacher 7 noticed that 
some of her students requested equipment lo filter oil and water to separate them. 
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Iheir request gave her information about the understandings these students wen 
developing ftom an activity on separating substance*. Ihe teachers alio noticed 
aspects relating to the students’ personal and social development. For example, 
teacher 9 noticed when a itudent began to work more co-operatively with others. 



Recognising as a pari of interacts** formative assessment 

ITie second port of interactive formative assessment was that of recognising. Ihe 
teachers commented that while they were observing, talking to or listening to a 
student!!) they would notice something and recognise its significance for the 
development ofihe students' personal. social or science understandings. Recognising 
may be differentiated from noticing in that it is possible to observe and note wbat a 
student docs without appreciating its significance. At times, the teachers only 
appreciated the significance afterthe event. For example, teacher 3 was confused by 
bow one of his students used the word 'fuse’, seemingly with understanding. It 
occurred to the teacher later that the student was using the term 'fuse' m the context 
of a bomb fuse, rather than to the teacher's meaning of the fuse in a household 
circuit. 

ITie teachers also said their noticing and recognising w as strongly influenced by 
their pedagogical knowledge and experiences from prev ious teaching. Noticing and 
recognising required the teachers to use their pnor knowledge of the individual 
student, their pedagogical content knowledge, and then knowledge of the coatext. 

The teachers discussed how they might not notice and recognise the significance 
of students’ comments and actions because they lacked the experience and know ledge. 
Ihe teachers mentioned that interactive formative assessment was difficult for 
beginning teachers and for experienced teachers with a new class, say at the 
beginning of the year (Bell and Cowie, 1997). The teachers said then awareness of 
student thinlung (what they noticed and recognised) was often triggered if a student 
responsewas unexpected, iuortectoraoumber of students indicating that they held 
a similar view. 

Wiliam (1992) identified two issues, disclosure and fidelity, which may limit Ihe 
information teachers have to notice and recognise. The disclosure of an assessment 
information eliciting strategy is the extent to which it produces evidence of 
attainment from an individual in the area being assessed. Within this project, this 
definition is extended to include the extent to which it produces evidence of students’ 
non-understandingui the area being assessed. Wiliam (1992) defined 'fidelity' as the 
extent to which evidence of attainment, which has been disclosed, is observed 
faithfully. He claimed that fidelity is undermined if evidence of attainment is 
disclosed but not observed. For example, the teacher may not hear a small group 
discussion in which the students demonstrate they understand a concept. Fidelity is 
also undermined lithe evidence is observed but incorrectly interpreted, for example, 
if the teacher did not understand the student's thinlung. a possibility if there is 
insufficient commooalty in the teacher and the students’ thinking. Ihe compromise 
to fidelity through lack ofopportunity to observe student thinking and the inability 
to interpret students think mg. are critical issues in interactive formative assessment. 

To recognise the significance of what is noticed, teachers must be able to 
interpret the information they have and to understand its implications in terms of 
what sense the students are making. The two parts of interpreting and appreciating 
implications constitute recognising. From a constructivist view of learning. 
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recognising the significance of what students say and do. requires teacher* to make 
'qualitative judgement* (Sader. 1984). Sadler (1989) claimed the use of qualitative 
judgement required a concept of quality appropriate foe the laak and the ability to 
judge work in relation to thu. In the caw of students' science learning, teachers must 
understand the science concept (have the scieoce content knowledge) and be able to 
judge the students' comments and/or actions in relation to this (have the appropriate 
pedagogical content knowledge). Hence, the teachers must be able to make science 
cntenoo-referenced judgement*. 

Sadler (1989) also argued that qualitative judgements are holistic and invoke 
lurry criteria wluch are context dependent rather than predetermined. In his view, the 
salience of particular criteria depend* on 'what is deemed to be worth noticing' at a 
particular time. W iliarn (1992) argued that some form* of understanding can not be 
completely encapsulated by a set of pre-determined criteria. He claimed that 
'construct-referenced interpretations are required when assessing holistic and open- 
ended activities such as investigations, projects and creative writing for in these The 
whole is more than the sum of the parts'. Sadler (1989) and Wiliam (1992) both 
staled that the criteria required to judge or recognise what students are learning a* 
emergent rather Ilian completely pre-determined. 

Rcspondtng as apart of interactive fbrmalhr assessment 

Ihe third part of interactive formative assessment wa* the teacher* responding to 
whalthey had noticed and recognised. The responding by the teacher* was similar to 
the acting in plamned formative assessment except that the time frame was different - 
it was more immediate. Heoce. the teachers' responses to student learning were 
typically care, student and science referenced. A single response might have one or 
more of these aspect* in it. 

The care referenced response was a response related to nurturing Ihe teacher's 
relationship with the students or the students' view of science. The teachers often 
indicated they would not wish their response to damage their relationship with a 
student or to damage the way the student viewed science, and at lime* acted to 
nurture these relationships. The student referenced response was a response related to 
enhancing Ihe students' development, with reference to the students themselves. 
These two were often identifiable in Ihe one response. For example, teacher 7 noted 
andrecognisedone student'* reluctance to accept bet advice on bow to *eporale two 
substances. He bad suggested separating sand and salt with a pair of tweezer*. 
Knowing he would not accept bet word on the practicality and preciseness of this 
proposed method, she gave him apiir oflweezers which he used over two lessons to 
find out fin himself ifhis technique 'worked' or not 

The science referenced response wa* a response to mediate a students' learning 
towards thatofa scientist. For example, teac her 5 questioned students and suggested 
further activities to get them to engage them m thinking about their idea* of healing 
and cooling 

On some occasions, the teachers responded to interactive formative assessment 
information by changing from interacting with a random sample of students to 
acting with all the student*. This occurred when a student had a particular 
scientifically unacceptable conception or when a number of student* displayed 
similar alternative co n ce p ti ons of the science or of the purposes or requirement* of 
Ihe task. They described this action a* being an efficient use of their time and as 
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enabling them to provide feedback to all student* Deluding those who ought be too 
shy to ask oc unable to formulate then concern into a question. The interactive 
formative assessment response that they took olten involved repeating an 
explanation or activity, which had been successful with a student or a small group. 

Another response by the teachers was deliberately to elicit information from all 
the students. For example, this was observed during a whole class discussion when 
teacher 7 responded to the information she had by deliberately eliciting information 
from all the students by asking for a show o (hands. She described the decision to do 
this as spontaneous. In order to respond to interactive formative assessment in this 
way. the teachers had to be familiar with a number ofassessroenl strategies and with 
the forms of information they were able to ebcit. When a teacher moved from 
randomly noticing information from a student in one lesson to eliciting it from all 
students in the next lesson, this was considered as a move to planned formative 
assessment. 

Responding involves 'reciprocity and empathy' (Learvitl. 1994. p. 73) and 
spoataDeity and flexibility (Cioodfellow. 1996). It also involves using poor 
experiences. Peterson andClark ( 1978) found that experience provided teachers w ith 
more alternatives for action and faworski (1994) suggested that experience can 
improve teachers’ ability to decide which alternative is the most appropriate m a 
situation. 

Within the peocess of interactive formative assessment, the teachers often bad to 
make quick decisions in circumstances in which they did not have all the necessary 
information. As these decisions were made in context, the teachers were able lo use 
theu knowledge of individual students and the context to help them ‘till in the 
missing bits of information' (Denscombe. 1995. p 177). Jawonki (1994) claimed 
that 'teacher wisdom' rather than intuition oc instinct is what a teacher brings to this 
moment of decision making. 

In summary, eight points can be made about interactive formative assessment. 

• Unlike planned formative assessment, which elicited information mainly on the 
students' science learning, interactive formative assessment focused on the whole 
student as it enabled the teacher to focus on all three aspects of students' learning • 
Ibestudents' personal, social and science development (Bell andCowie. 1 997). 

• The teachers' pedagogical know ledge bases (Shulman. 1987) were used in all 
(our aspects oflnteractive formative assessment. 

• The teachers indicated that they were prepared to do interactive formative 
assessment in a lesson. They prepared fin it by planning lo increase the number of 
interactions between them and then students. They prepared by providing 
opportunities for students to approach them. They prepared fin interactive formative 
assessment by rehearsing then responses to possible student alternative conceptions. 
They also planned to increase their opportunities for observing students interacting 
with each other. 

• Interactive formative assessment depended on the teachers' skills of interaction 
with the students and the nature of the relationships they had established with the 
students. 

• The teachers viewed interactive formative assessment as an integral part of 
teaching and learning, not separate from il The responding as an action could be 
viewed as a part of formative assessment or a part of leaching from this perspective. 
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• The degree of awareness of being engaged In the process of interactive 
formative assessment varied amongst Ibe teachers. And (he degree of awareness of 
the teachers was influential m the proceed of noticing, recognising and responding. 

• Another aspect of interactive formative assessment was that the process of 
interactive formative assessment was typically 'over in the moment'. 

• The students were not treated equally as they were within planned formative 
assessment. Typically, only some students were involved in interactive formative 
assessment at any ooe time. 

5.3 AN OVERVIEW OF THE MODEL OF FORMATIVE ASSESSMENT 

In this Section, the two forms of formative assessment are discussed together. Ibe 
two kinds of formative assessment arid the links between them, can be represented 
diagrammatscally as: 




planned t.ltnc*n 

formative fo&Utfre 

•saw anmt assessment 



Figure 4: A maiil offirmathe aucitment 



In a meeting in November. 1996. the teachers discussed the relationship between 
and the interaction of the two kinds offormative assessment (for a fuller account see 
Bell and Cowie. 1997. p. 314). They commented that the two kinds of formative 
assessment were linked through the purposes for formative assessment (see the 
dotted line in figure 4); that some teachers used interactive formative assessment 
more than other teaeben. and that a teacher moved from planned to interactive and 
back. Ihe link between tbe two parts of the model was seen to be centred around the 
purposes fordoing formative assessment. 

The teachers coafinned that they changed from planned to interactive formative 
assessment by noticing something in the course of planned formative assessment. 
They may have suspected that things may not have been okay and wanted to check 
things out. they may have noticed a student's or a group of students' alternative 
conceptions or misconceptions, they may have wished to follow up a hunch, or 
monitor the learning occurring. TTiis change was usually in response to focusing 
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fioan the clast to an individual. They usually switched back Irom interactive to 
planned formative assessment in response to then responsibility for tbe whole class’ 
learning. 

They also commented that under sheas (foe example, implementing a new 
curriculum or when ill) they teoded to do less of the interactive formative 
assessment In particular, heavy emphases on summative assessment procedures fin 
leaving qualifications (for example. Unit Standards in New Zealand) or for review 
and monitoring procedures (by the Education Review Office in New Zealand) were 
seen by the teachers as inlluenemg tbe amount of interactive formative assessment 
they felt they were able to do. 



5.4 DISCUSSION AND SUMMARY 

There are five key features ofthe model. Firstly, the model of formative assessment 
developed consisted of two kinds of formative assessment: planned and interactive 
formative assessment. Planned formative assessment m solved eliciting assessment 
information using planned specific assessment activities, interpreting and acting on 
tbe information. It was used mainly with the whole class. Interactive formative 
assessment involved noticing m the context of tbe learning activities, recognising 
and responding. It was used mainly with individual students or with small groups. 
Further similarities and differences are given In table 1. Of importance was tbe use 
of and tbe switching between the two I arms by the teachers m tbe course ofa unit of 
work. The mam distinction between them was tbe degree and type of planning done 
by the teachers. 

A second significant feature of the model is that Ibrmative assessment is 
described as a complex. skilled task. The formative assessment dune by the teachers 
intheresearchreportedhere (when considering both forms of formative assessment) 
was either planned for or prepared for. contextuaused. responsive, on-going, done 
dunng the learning to improve the learning, and relied on the teacher’s pedagogical 

ThTthuxi key feature ofthe model is the central role given to purpose m both 
lorms of formative assessment. Tbe purpose of planned formative assessment was 
perceived as obtaining information from tbe whole class about progress in learning 
the science as specified in the curriculum to inform tbe teaching. The purpose of 
interactive Ibrmative assessment was perceived as mediating in the learning of 
individual students with respect to science, personal and social learning. Purpose 
influenced each of the aspects of planned formative assessment (eliciting, 
interpreting and acting) and interactive formative assessment (noticing, recognising 
and responding). Ihe purpose underlying each aspect of one foetn of Ibrmative 
assessment could diller. For example, the purpose for eliciting and no being might 
not be tbe same as that behind the acting and responding. The purposes were Ihe Imk 
between teachers switching between planned and interactive assessment 

A fourth significant feature of the model is the action taken as port of both 
planned and interactive Ibrmative assessment. The action means that focmative 
assessment can be described as an integral part of teaching and learning and that it is 
responsive to students. The teachers in the research made tbe claim that they did not 
think they could promote learning in science unless they were doing focmative 
assessment (Bell and. Cowie. 1997). 
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Table I: flawed arid OUtradhf formate auesimeni 



Planned formative assessment 


Interactive formative assessment 


the parts of the process were 
eliciting, interpreting, acting 


the parts of the process were 
noticising. recognising, responding 


tended to be dcoc with all the 
students m the class 


tended to be done with some individual 
students or small groups 


could occur over an extended 
time frame 


happened over a sheet time frame 


purposes were mainly science 
referenced 


purposes were science, student and 
care referenced 


respective to 'getting through the 
cumculuoi* 


responsive to student learning 


what was assessed was mainly science 
learning 


what was assessed was science, 
personal and social learning 


the assessment information obtained was 
product and process 


the assessment information obtained 
was product and process but ephemeral 


intcrprctaticris were norm, science and 
s tudcntie fere reed 


recognising was science, norm and 
studentre fcrcnccd 


actions were science, student and care 
referenced 


responses were science, student and care 
referenced 


relied ca teachers' professional 
knowledge 


relicxl on teachers* professional 
knowledge 



The fillh key feature of the model u lhat the detailed data generated by the 
research and undetly ing the model u a valuable contribution to the existing literature 
on formative assessment. Knowing about the details of the formative assessment 
process raised the awareoess of the ten teachers about w hat they do by way of 
formative assessment in their classrooms (Bell and Cowie, 1997). That is. the 
teachers were doing formative assessment but they were not always aware of exactly 
what they were doing that could be called formative assessment'. The increased 
awareness enabled the teachers to re fled in new ways on their pnctice. The increased 
awareness was perceived by the teachers to be the mam aspect of their teacher 
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devclopmentduxing the two years oflhe research project (Bell and Cowie. 1997). As 
one might expect, the teachers also indicated that eliciting arid noticing were easier 
to do m the classroom than taking action and responding! Any future teacher 
development would need to focus on the taking action and responding. And m doing 
no. would focus on the more risky and crucial aspects of the teacher's role and 
relationship with the students. It is the taking action and responding that determines 
whether the assessment is in fact formative or not. It is the taking of action and 
responding that gives the students feedback as to bow to improve theu learning. 

The feed hick obtained to-date suggests lhatotber teachers and researchers are also 
interested in this clarification of the formative assessment process. The research 
findings lend themselves to the development of workshop materials for use in 
teacher education programmes to develop teachers’ skills of formative assessment, 
both with respect to know ing about formative assessment and to being able to tarty 
it out in the classroom 

In the next chapter, additional examples offoraiative assessment are given m the 
form of additional cameos to further illustrate the ten characteristics and model of 
formative assessment. 
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CAMEOS OF FORMATIVE ASSESSMENT 



In this chapter, a further si* examples or cameos of formative assessment horn the 
d>ta are reported, having been selected to provide an illustration of the formative 
assessment observed within the classrooms in a holistic way, to highlight the 
complexity, and to illustrate the contextualised nature ofthe process. The cameos are 
considered to be episodes, where an episode is defined as all that happens from the 
time when the teacher started collecting the assessment mfdrmation to when she or 
be bad finished cany mg out and evaluating her or his action. Each cameo starts with 
a bncf description ofthe context ofthe episode. ITieo the researcher's representation 
ofthe teacher's story of the assessment episode, as o Warned through the end-of- 
lesson interview, is presented. Next the researcher's field notes of the episode are 
presented to confirm and complement the interview data. In some cases, these add 
detail tothe teacher's account. The researcher's analysis and interpretations of these 
episodes is presented last. Three cameos have already been given in chapter 3. the 
case study. The complete documentation of all thirteen cameos, as a part of the eight 
case studies, is given in the research repeat (Bell andCowie. 1997. pp 48-245) 

6.1 CAMEO: WASHING POWDERS 

This episode is documented to illustrate ‘noticing' as a part of interactive formative 
assessment It occurred during asortuig exercise. Teacher 9 had provided the students 
with a set of statements about types of washing powder and washing conditions. 
They bad to select those which would allow them to set up a controlled experunent 
to test the claun: ‘Sprite washes cleanest in cold water and better than any powder 
cleaners ifusedin hot water'. The teacher had assumed incorrectly that the students 
understood the notion of ‘control '. Teacher 9 said her awareness of the students not 
understanding the ideiofa 'control' arose during a whole class discussion when she 
couldn’tmakesenseofthe students’ comments. She described deliberately checking 
on nidi vidual students’ understanding by going around and talking to them: 

1 woi join* lo deck fflomh really qmckly a - 1 ' they tin! Am e Ac can! ooar aid 
— knew wlkit lonral was. Nil I lomd Oat they hid uraprcled Oe aoestKO very 
dlSeretdy. Natality Ac ontlttiDf lo do U lo K« bow mao, cQn people hair sot 
Ihn same (Idea) ... 



(Did t beeome mare ccosiiou I!) Oh. re* Iron Bue group (awards I war loakmg lor 
where Acy were gang. like I. with Die lolchte thug. . ... (T*D*9t) 

(A Bill expiiutiaa ol Ae dm codes is given m Ac sppeod*) 
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Tlx: member observed this pattern on another occasion* and discussed it with 
the teacher. Teacher 9 indicated this was a pattern which she often followed: 

(To) i/outdaul ** »brt e»er>^oe cite hut Aigc Hut is prot^bty o^unerajith 

Sui dSy* re«oaSt IdinjLwTtL* 

It (RDSfA) 



llit informal process olinteracti ve formati veassessrncnldescribedbererequued 
teacher 9 lo attend lo student comments and questions. It required her lo be sensitive 
lo and In notice the implication* of »hal the students were saying, in teems of the 
sense they were making relative to the science understandings she was specifically 
hoping to promote. 

Teacher9’s descriptions of the lessons suggested she was very interested in and 
noticed students thinking, and was particularly sensitive to students' alternative 
conceptions. For example, she described the diversity in students’ ideas (PVD2, 
D3/96), how they transferred and linked ideas from one context to another (T9.'D3. 
D 1 1>*96> and she referred to the scientifically unacceptable conception* they held 
(TV/IM^). Her noticing ofstudents' thinking was consistent with her expressed 
interest m then thinking and desire lo luster it within her classroom (T9/FN1/96; 
T9/D1/96) 

In addition, teacher 9 noticed the students' body language, the tooe of their 
discussions arid the comments they made about then own understanding 
(T9EOY/96). For example, alter one lesson she described her impression that the 
students were making links and feeling mure confident: 

Tic. were bcesuiu lo Kt Qe pmemi tol tbey woe act u itrcned. CD Fndiy 
ibey were qua iticaol ibcul Tbsre it ao pmaa 0) tbs'. ’I «'l tee wftnc lbs U 
gotta'. Wbeo I weu ucudJ (Mdiy) n>3 locked ol wbn they sere dolu. tbey sere 
ok. .. (T^D 1096) 



6.2 CAMEO: THE COLOURS IN BLACK INK 

This cameo is presented to illustrate the process of interact! ve formative assessment. 
The teacher set the scene for this episode during the second lesson of the year. The 
purpose ofthe second and thud lessons was to revise scientific ways of investigating 
and the teacher posed two question* lor the students to solve: 'Which is the most 
common letter on a page of newspaper’.’ ' and ‘Which black pen in this class contains 
the most colours'.’ 1 Students worked on these questions in self-selected groups w hile 
they formulated and tested their hypotheses for each question. The students worked 
on the fust question during the second lesson and completed then analysis fur 
homework. They discussed then results and methods at the beginning of thud 
lesson. This episode started when the teacher asked the students if they remembered 
the second question: ‘Which black pen in this class contains the most colours m its 
ink?' 

The researcher field noted this episode as: 
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The tewiber lold the toidetto One Ac was csmg this octh-cy me to revise tic 
Kieotific way* cf ever ti gulp* and to provadc an cpfKetuury to aaacas tic srtdeou' 
pcacccal skills Sbc wrote the qicatacn on tic baud. Which black pec in Oos clans 
cotm* the rroat ctfounT Sic cxprfnned ftnttogec tic ion* er the questicn they 
uocMhn.c to carry out oicspeeiircrx She told tic stoleols she could provide them 



'Jttfcr' 



y stculd uc awe than ooe black pee. Tic tester replied fcey 
att thou of hands from those stedents with I0o:k per*. A large 
Lod Nock pen*. Tie stedents moved aid group*. 



The tracker meoed irouid the clots taHaig to AfTcteal peup*. LXircg tics cane the 
researcher observed coe grocp of fcree stedents There scudcnas aid those arcunl 
ber dBm sed doing * sumhar experiment in tic third form. They recalled lc> 1*1 
mod adi and a petti diih The cmletrts in the group the rereareler was obrerviro. 
peeled Oetr btek peu and then two uuderrts dscussed tic n»cth:d they slculd ue 
while coe stolen! wrote In ler bock. This stolen! sod occ of the often direutsed 
their b)|K<he4ts. The three stoic as recorded tic same L>pechMis aid method a their 



Tic teacher approached tic efcaened groep. One otthe studeccs read her hypohesis 
to tic teacher. The teller stated this waa an acceptable ecteflOfic hypothecs. Tic 



Ore stuleot collected a piece of filter paper and a petn diih She aul coe of tic 
ccher stofcos folded the fiker paper in loll otd p^Kcd dots of tic differer* inks 2 cm 
i*> fiom tic folded edge. All tleee stolen ts warded when the water was old: 1 
They decided that cuiy the NY (a tradanue) pen *k 1*1 separated aid dscusred 



group Oxc stolcnt repeated tic experiment. 
Id the leaches that only the NY ink 1*1 acre 



XSSStiS. inks ww^factorf w h*TL *^in\e^ue 



The grocp sat together whde ihey wrote up thetr ccuchuiaa whch was that the NY 



Near tic end of the lerecn the teacher coifed the class back together Sic held ip 
three differ etc experimental setups. She emplnsised thai all tleee used water, ink 
and paper aid the tlcac were essential Sic ccocludcd t tut cnistdc by stateig: T 
Ricos the answer to the quest! cn is that the NY uk has the meat solnble Mimas'. 

fima&t) 



The researcher discirss^ this episode with the teacher immediately alto the 



Tic feermme thug was ... 1 didn't know they had already dene chrocastograpby 
because my third fcm hadn't done IL That hroeght cut the extern** conversation 
down the flcnl here _ I rounl It really interesting that when 1 gave them that gear 
ihey cimedulety came down to tic ft cot and said there’s Ac methsT and 



‘Where’s the petri dobetr. ... the newspaper experiment was ftesh ... the sec 
(black pen) ciperanea! was very cultured by tlcir peevicus cxperCrce ... That 
unexpected (TWD V96) 



Later m the diacusMiwu the researcher asked teacher 9 about the group she had 
worked with: 

R Thi^^ah^tlnrgocp 1 ended up in. Ad ycu octtcc inyftng aheut 
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R 

T 

R 

T 



they themselves a rage of thx»s> to wert 
i*ked it* researcher if she tud an>Aing to do wtd 
* * at she hahs't) .. it turned on due 0 ** 



w\A. (The 
thus and the 



Mtttertfif ccmpromsc between what they kae'* they bad to A3 
beta* ubjvjbie ... foully too* u lDMber way. 1 fcuxd It 
oiling th* Aey borrowed the petn dab and used the baling cube 



For them or toe me. 1 



t action tor you. with them? 



i a* a team 



I dids t observe 
Most of oiy 




Was there my ‘What shill I A>r cr dong (Legs today?* 



would he today .. I 
as we wen th 
oil* best methyl 



Oh yes. There wws ebuasiog uhu 
dole that before Ccr cither of Acsc 
that the torus would tc different m 

rttb the ihromitogyarAy .. If 1 was Aaing 
I wculd going bio Aar solve* only works with these 
its that oriy ooe ot these has any erher colours in. Is 
is there mother *Vr>? .. If it iu to do wiA ragmen* axd 
lwould.-(T*t>3.%) 



The researcher asked teacher 9 about a specific events: 

R I would like to ask you... when yen were talking to J. she sn»l someth** 

like *Only the NY has worked' rnd then she noticed the lode bit of 
yellow craning off the uo ot mother ooe. Yoo talked to her and said 
Air's if we're tilkimg abcut time* ind you nexnored the uk >«tt* 
solcble in woter. I teheed Ait when yoo wrapped cp you metcooed ... 
An perhaps Ac uarwer u the ^sestion was d* we've got very few 



Yes. 



t they've dene that bedarc <ud sbculd be 



b their mods (hat it's tot what's there, it's whether or dm it's dosotvBg . 
.. My qces feau wws * Which had the mest colon* usd we haven’t re illy 
arswered Ait oiesnon They've feund out we cm iu« er thmes b 



: ways 
r gem to 



They've 
s a very C 
the quest! cn ... 



... 11 



1 was InccnBg 1 itcerpretcd that perhaps yoo nueased (hat J 
/the NY moved rnd yoi weedered md fed Uck to her 



the water?' 



T It wasn't based juit to J. It was hosed on Ae whole elm That's Ac 

first time An Aoighc came up bet ns 1 went arcunl 1 kept meeting *. 1 
kctgthuking... 1 do net want to give them Ae wrong message here. Ida 
om won them to to away Atrium* Ail only the NY contains cAer 
colons ... which a what I was setting them vp to A> f 1 didn't my 
anything mare. CT9D3.9*) 
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Thu episode was presented m detail at il u inleipceted as illustrating several 
features ofthe process ofinteractive formalise assessment 

• teacher 9 gathered information from all the students as she had talked with all 
the students. 

•teacher 9 considered she had detailed information on the thinking of only some 
of the students as she had spoken most to a group on the front bench. 

• teacher 9 noticed those aspects the students' learning which she found 
unexpected- She had not expected the students to have done the black ink experiment 
before because she had not done the practical activity with her own thud form in the 
previous year. 

• teacher 9 noticed the students’ thinking as it was represented by the diversity 
and ingenuity of their solutions to the problem. Her noticing of student thinking 
was consistent with her belief that thinking is important (T9/FN1/96; T9/Dl/9b). 

• teacher 9 noticed and recognised a scientifically unacceptable idea (only NY 
black ink contained more than one colour). Enhancing the students' science 
know ledge was important to the teacher. Her interaction with one student, who held 
this idea, sensitised her to this view and so she was attuned to it in later interactions 
with the rest of the class. 

• a scientifically unacceptable idea triggered her awareness of the process of 
interactive formative assessment. The teacher was concerned not to leave the students 
with scientifically unacceptable conceptions. It is possible that her interaction with a 
number of students, all with same idea, raised her awareness of this as an issue. 
Whichever was the case, teacher 9 was able to identify the student with whom she 
fust became aware of this idea and to name the other groups who also held this idea. 
She described her awareness as culmmating in an incident, in which a student 
concluded that black ink coo tamed no colours. 

• teacher 9 used information about what sense the students were making of the 
practical activity to refine her purpose for tbe activity. In this case, she told the 
students her purpose for the activity was to check they were able to generate an 
hypothesis, then design and carry out an experiment to teat it (T9/TN3/96). She 
said she considered the activity would provide her with an opportunity to assess tbeir 
practical skills. After tbe lesson, she said that once she bad seen tbe diversity of 
solutions the students had generated, she had decided 'the focus would be different 
methods rather than the best’. This focus enabled her to validate and encourage a 
diversity of thinking within tbe class, which was one of her slated long term goals. 
The interplay other long term and short term goals was important on this occasion. 
Her formative assessment mlotmatioo enabled bet to ice tbe activity to promote one 
other long term goals, within tbe framework of a short term goal. The flexibility 
olher purposes for the activity meant that the criteria she used to judge the students’ 
thinking and actions were both pre-delermined (could they use scientific ways of 
investigating - a short term goal) and emergent (being able to generate a number of 
solutions to a problem was valuable - a longer term goal associated with promoting 
student thinking arid appreciating tbe limitations of a science activity) 
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• lea: ha 9 generated a number of pussible idiom, bul she selected the ooe 
which she comidered would most effectively med bei final goal* lor the lesson. 

• She look generalised action with (he class when she considered other students 
would benefit Horn fe edback on a particular idea, and when she w as not sure if she 
had provided every individual with the information during her interactions with 
them. Teacher 9 also acted with the class in an attempt to correct the students’ 
perception that only one ink contained moor than one colour. 



6.3 CAMEO : MIX TURES 



This cameo is included as it illustrates the process of interactive formative 
assessment. The lesson winch is described was the first fee the new term. Prior to 
the lesson, teacher 7 stated she intended to review the technique* med for separating 
mixtures, to get the students to complete a written task, and to evaporate a salt and 
water solution. She began by telling the class that separating mixtures was the last 
topic in the unit they had been working on the previous term and that once this was 
completed there w ould be a test. The researcher field noted the lesson: 



11k tcubei luroluird Or lofU or* 

Aese you hove (koe before we sb 
«UikciU whn Aey w>dd do irsV asked firm to separate out d 
iu tdl c £ uxaetics . When the stuleots stoled they would t#k t 
fie* col cur Ac linked Aetr canmeots to scporitlttf. 



Ae pxuxitCe let squratu* cocu^orco ofmuPircs ... I* to fiol socortLag drf&tea! 
ool use that popCfty to separate Aetn*. 



A teufeoc* was Astnfculed aid fie » ewfiet read thrush aid discussed file cechcujuci 

TV tat tevhmioe wot flherog. The t u c hei comnemed to fie cfess fiat fiey VI 
Alrcid, used fits tcchuoi* aid a*rd If on\uc* could a.ii tux Ac ecru-xlc o t 
fitenw. A ituicnt voknlrttcd t hn 'wbc* • filter UA cay tola only water and ttty 
ogeett cca *et A/ou^h* IV teller replied 'Eucty*. twisted Ats tod linked 



Tbe sec aid techfa^oe was dev min*. Tie tether asked Ae class how may Lai 
decoders Jl boa* Ooe m dec* asked wL* Aey were. IV troche* tcua tbed a wine 
decider axd « waled She staled decaieag contested of ' pcrceix* lineal dam 
tbe top of a NOT. She Vied this wjA poai m Ac w*cer {scan boiled pxstte*. 



Crystallisim. distllioxMid frwits^ul di stills ti or were covered in a sdilir minw. 
IVc is. At leather deaenbed Ae technique. scugke id ? as treat Ae KafcaL. mrwered 
Aetr qu*la m a od m ale links to Aetr everyday exjenemc*. 



Neu. Ac teacher isacdu^d a ‘fiinku** task. She c stated An shr w aned fie 
sosdecis to thick about Vw they wouklscr^itr cut fie two subsume* Sun cub of 
Ae xnxtures Ae was wnnng ca Ae board. 



seatw'v^ 



kk*wy Uamfrem broaibewa 



P*<**rty 
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ironfiltngs from sand 
sail from sand 
dirt from water 
meths from water 



She discussed what techniques could be used to separate kidney and broad beams. 

The teacher moved around the class and spoke to i cumber of groups. She moved to 
the front of the class and said: 

M has said ‘What am 1 doing? I dco’t understand ’ If she doesn't understand 1 am 
sure there will be lots of you who don't. 

The teacher read c*Jt ‘How do we separate kidney beans freen broid beans?’. A 
student asked what a kidney bean was. The students and teacher discussed the shape 
ofkidneys. and the shape and colour ofbeeh kidney beans and broad beans and linked 
these features to how the beans could be separated. 

The teacher moved around the class taking to groups of students. One group 
checked that the two beans looked and tasted differently. A student asked if they had 
to use the techniques in the bode. The teacher stopped the class and said: *C. has 
made a good point,...’. She stated could use techniques other than those in the book. 

A group asked the teacher if they could use filtering to separate oil and water. The 
teacher went to the prep room and returned with od aid filter paper. She poured oil 
on the filter piper and discussed whether filtering w» appropriate She moved to the 
front of the class and demonstrated the effect of oil on filter paper, saying ’If you are 

not sure of oil and filter paper * While she was daing this another group asked 

about sand and salt She collected these from the pep room and invited the students 
to come and look at them so they cculd ‘compare me size'. 

She moved around the class talking to s tu d en t s . The teacher stopped that class and 
said: 

A few things have beccenc obvious ... you need to know the ccoperties of the different 
tinngs and you need to know what happens when you put them together. ... What 
about broad and kidney beans? 

She discussed this example with the class and inked fee suggestions about to how to 
separate oil and water. One student asked if she could decant the liquids. She 
explained that as oil floats on water, she would be able to pour the od off first. A 
number of students queried whether the oil would be on top once the jug was tbed 
The teacher drew two diagrams on the board 

One student suggested that the water would also cccnc out She explained her 
rcascoing and at the teacher's invitation she modified the teacher's diagram. There 
was a general discussion of the shape and position of the boundary between oel and 
water when the tug was tihed. The tea: her noted that the lesson wus nearly at an end 
and concluded the discussion by saying: ‘Maybe we need to try this ...tomorrow’. 



She asked the students to complete the task for homework. 
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eCl the UbctAtory He groce IcmAc He rescue ter uW the teoebet utul a 

S : was. whether tic, could use cccteiqces »:< it Ac bcok aui if they cculd 
told uil iial a ai^oct. CH.TN 1/96) 

Teacher 7 anil the researcher di*ai sae<l this lesson. Teacher 7 slated she had 
expected the student* to find the principle ol separating substances a simple topic: 

1 crated thii&ry wculd luve tlat soitofdora 1 repeuse I craved dm dm * a 
fe*D> staple top* ttut e»w>\x* would ... get /at ike lk (17.1)1/96) 

Teacher 7 highlighted the fact that her expectations were not realised. She had 
expected the students to be familiar with the techniques lor separating substances, 
the properties of the sulwtances she had selected for them to separate, and the way 
these substances reacted when they were mixed. For example, she spoke of expecting 
the student to have had experience with filtering: 

I exfcltd them to iefie dooe toaeHtt^ like Ha. before. They've sauI dm. When... 
w* Ad fllimitf. Mate of&cm satf. Oh we’ve this’. ... some orttem hive dccc 
vttkrm tcpics. They've (koe wile*. they've dote thtt. they've <koe solids. kaikfc xol 
pMCi. *:<afdi*i to thro. ... the)- seem to touch ... at the Aet*. tut Hey chojuik 
tu vent xcaen the ulews thit I'm teoio* to bnnR cut of them. But they dunk they've 
dcoe It because they've oowed He lepic befcee or they've aeiceocd these duru> 
before. (T7iT>l/96) 

The teacher spoke ol being surprised that the student* did nut have a ‘general 
knowledge' and experience ofthe substances she was asking them to separate: 

_.ne>dula 1 ki«» »tt«cl»lncybciano«I braid bo*i» mm. I (baigU Ary war 
gang 6> t< ically obstou Uui*n to use. Bin »cy ddn't aetoaly kitow »tul they 

beafck to sqmu that - 0Krc7a!%iu ilMtaf 

oil Ad. TonellnictnwuiUBat coinj to Hun tot g anil ID tlen bici/nt ih-y 
d>iD‘t tuvr tie cx;aiti>:i it bit (t7.CL'%) 

Ihe students' comments during her mtroduclion of the principle ol' separation 
ami the possible techniques tor separating mixtures, had led the teacher to cooclude 
that the students understood both the principle arid its application within the dill'erenl 
techniques. So then response to the activities was unexpected. 

When asked what formative assessmentshe ccmsidcredsbe had undertaken during 
the lesson, teacher 7 spoke ot becoming aware of her use of formative assessment 
when she was introducing the task. Her awareness was triggered when she. 
unexpectedly, needed to ask a number of direct questions in order to obtain the 
information she needed: 

When I ««* try In* to c He ilea — why you cut sepirrte tluigi ujica tb: 

wiflcecCit pCCOCfM .. I IU lust 1«KC Of ISLuk A V* Ol tt DOOS. -. 1 WAS bcplCtf 

aoee was * 011 * tocome spaitAnecraly. ..Ttey *ttc *o4 ox to this*. Dcce this. 

Kiuwlt' oulawAigcAogtoixme. CTMJ1/96) 

Teacher 7 said how she had become aware that the students had a limited 
knowledge ofthe properties of the substances she had included in the mixtures, 
through then questions and comments 

T G« taVl -wlutoo cult sc kidic. boas lilt.". St* lid au Idea. .. 

Thff *aci ‘lasa>c, Wlul'sftM Ute? Wti* bifptai dOis? .. tbry 
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R So*w»*fc««orquMnai*? 

T Yob. _ Jul btuiu Or Cm the, -etc uyag *tUih were 

Obvjjui oeeueiiic LOf 1 We coiW taotf Ora. tadorykeua troid 

bcuu'. ... tlui*i like Hut -Bub menu the, ditto I uisters tint the term 
Or (hr, hadn't VxAcd. ... Aid (he, tuoled to lone to pip xith slut 
Ac pei^oUH bmc. ... the, woe ad a. .ut.tK.is like ' Wk«l (too ml 
do? ‘ What will oddo Itycu filter iT?' (I7/DI/W) 

The leather identified the student! ' lack, ofpooc knowledge as a miscooception 
site had held. She said she laid expected that 'they would know what salt and sand 
an; like and be able to apply that theory'. As a consequence of what she found out. 
she said we Deeded to do something about the piopertses of salt and the properties 
ofsand and then mix them aod see* (T7/D1/96). 

The actions the teacher took were to revisit the principles of separation, focusing 
on the use of a difference in the properties of the substances: 

ttbKUDKbvScusthtfttc, didn’t kbw. I tad to dui» them »tul Ml did when yai 
pitaon piper. Bkiisc they dihi’t rulise it aoUVl sotk in. _ they wuced to know 
tilt wouVl PI Oicotfi or ircBirdd s* on Oe Up. Aid 1 sad you knot. Btut hippeu 
tfyoi pit oil into »*n. NO. (T7iT)li96) 

Teacher 7’s actsoas are interpreted as reflecting areview ofthe tune frame for her 
goals. She slated her initial intention was to move quickly through the task and 
focta on separating salt and water through evaporation. On finding out the students' 
level ofprior knowledge. her goal became oneof increasing the students' knowledge 
ofthe individual properties ofthe substances she wanted them to separate and the 
relev ance of these to the mixture. She began the next lesson by demonstrating the 
separation ofoil and water, the students then separated moths and water, and sand and 
iron filings. She also dememstialed the non-magnetic nature of gold. 

During this lesson, the teacher's interaction with the students also 'required' her 
to generate additional goals. For example, the discussion on what happens when a 
mixture ofod and water are tilled, generated a high level of interest and diverse 
student opinion. Teacher 7 said Tve got to show her ..." when she spoke about one 
student’s view of what would happen when a mixture of oil arid water is tilted. 
Clarifying this student's ideas became an additional goal fin her. She addressed this 
questions with the whole class at the beginning ofthe next lesson. It is unknown if 
she would have acted with the whole class if there had not been general interest ami 
discussion. 

The main points illustrated by this cameo are: 

• teacher 7 used interactive formative assessment (noticing, recognising and 

responding). 

• teacher 7 became aware of undertaking interactive formative assessment when 
the unexpected nature ofthe students’ responses to the task necessitated her asking a 
number ofqucstsoos. Questions and suggestions Horn the students while she was 
moving around the groups alerted her to the nature of the students’ scientifically 
unacceptable ideas. 




104 



CHAPTER 6 



• Ihe ideality of the students who asked questions was significant. Some oflhe 
students whoaskedquealions were among thoie she considered ‘thoughtful’ and Ihe 
most likely lo understand <T7/D 1 .“96). 

■ il was important that die was asked similar questions by more than one 
student, especially more than one tbougbtiul student. This helped focus hex attention 
and raised her awareness oflhe problems. In this instance, the student question about 
kidney and broad beans would have been Sufficient to alert her to the students’ ideas. 

• teacher 7 acted with both individuals and the class as a whole. For example, she 
showed a group the effect of oil on filter paper and then she demonstrated this to the 
whole class. Thu was a deliberate and considered action. She provided a number of 
reasons fin this. She considered that the students who asked questions tended to be 
thoughtful, with a good understanding of ideas and said that if they were having 
problems, others would be too. She considered there were students who ‘do not like 
to display their uncertainty to Ihe teacher* (T7/D1/96). She said some students who 
knew they could not do the task, could not formulate a question to ask her in order 
to obtain help. She acted with the whole class to provide feedback to all these 
students. 

•teacher 7 actcdto address Ihe students’ scientifically unacceptable conceptions. 
She revisited the task requirements, the meaning ofproperties and techniques and she 
provided the materials for the students to look at. During the next lesson, she 
provided the students with the materials and they separated the mixtures themselves. 

6.4 CAMEO: DENSITY AND 1T1E TOWER 

Within this cameo two episodes are compared and contrasted. The concept of density 
was the focus of both episodes. The fust episode is described in the section called 
‘Density*. It illustrates the processes of planned and interactive formative 
assessment The second episode is described in the section ‘The tower’ and is more 
summative in nature. The two episodes are compared and contrasted in the third 
section of this cameo. 

Density 

The episode described here took a whole lesson. The students had spent Ihe previous 
two lessons doing practical work to explore the ideas of floating and sinking, density 
and the mass of an. They had spent time reviewing their conclusions to Ihe practical 
activities. The teacher intended to discuss the students’ ideas of density during the 
lesson. A brief summary of the researcher’s field notes for the lesson is provided, 
fbllowedbytheteacber'sandsiudents' comments on the lesson. 

I&r imlo itartnl Ar lessoa by ictmndiiK Usr Italian Ar> ha! tonal w tsjt abort 

- . • tor »i<d«uc in sell ha »( “ 

la KpliiKd thU is: In 

rccofilnl «i Qc beard: 



Jim ill - (tuts ofj ctrum ivkmt 
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»e oiled foe tfu&xCi lowfocy ttaifll* density, ftoacxi*; md ittfclfi* were UiAcd. No 
oce Mira Ed. She c« curded focm of the experiment i& wtkh focy cbeeled to sec if 
cube* offofl etete mumili flailed « saaL A stolen suing beside ber spolc to tier. 



T ZhisattouxhL Z? 

Z All fowe wtfeh wetgtod less foon *xa flailed on! ill those whfch 

weighed mcee foan water sank 



He teaehe* rwtned Z's idea and a*cd irsoneooe c:-ild ptf « ta a secfecce uung 
Atuity. A sto&nt dieted an answer. 

S ^lxfoeec.io;<>:<nefoivfl:alidep«idiacili detox, 

Hie leather asled if mew ccaild pro%>2e ancehet phi tie which ‘tell* u» a Ixfoe bit 
merer A stuienl ditussed fcod fkottrg oxd sixAin* TLe leader oiled See a general 
stnemeot. A stolen! offered: 



nuxu> which are mere done tLm wafer uol a 
me tester ailed foe clou: 

Dow that male seme to ytro all? If cot pul year bonis sp. 



mere were tods and * Yeahi* amend foe room and she wrote a l the beard: 
to coapire foe wegbt ofmarertali we meat me jfar teat. 

Jga\c foe formula p - mV. 



Hk ride of looUnx aid sitlirg “ 

intM denier foM wafer it 

mi feai dense it 

Sic n»:*ed amend foe clou aid foen odled to foe beard. 
Idt Is foe same density it will 




Sbcsaul. 



Il>e oex:qi>eft>:c ^ .... M 1 > do bc< axrbaloou float? 
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Sbefccumlutf \V^Uim^tbebiII««r. The tc*:ber i*3ioJ tome stolcnu 
md thru moved to the tax* beo: h u id seal 

Doot torget ibcul U* other suit. 

She ltditotod thil the xmlcot needed to r e geg/xr lbjut the bom of the basket ud 
the burners. She drew pecticte in the balloon 

A Aided asked. 

S Why doeA't the room fly ubru we tin cn Ae healer? 

T OK.goalgce*toa. 



She pc*cd a see les of ‘question tor €1^’ 

Whai havens to air as you go vp?. 

Up hl*£ uiU ycu need to fire (he burner m^e ertest? 
What Ulctcocc will hot ud cold days Me? 



Iherc ha*.e been Iocs of ideas tana dif&reol f^cpic _ 
Kde of >ou ba\e soil not *p:keo ... 
bef I dank that yoa'\e gd t OK ... 

(T7/FN 8**96) 



Teacher 7 initialed ihw episode with a question - a planned formative asseisment. 
It was followed by a pattern ofquestion from the teacher or a Student, discussion and 
the teacbmecording a statement un the board. During this lea son. teacher 7 '& focus 
was on the concept ofdensity but her plan for achieving students’ understanding was 
flexible. She said she had planned ‘to ask a few questions’ (T7/D8/96). Her flexible 
plan allow ed her to respond to student comments by appropriating their ideas and 
building on them, weaving them towards the learning she wanted. Hence, she 
undertook interactive formative assessment, llie diverse range of comments and her 
appropriation of some of them provided all students with a range of different 
acceptable explanations for density. The students said they found it helpful to bear a 
range ofexplanatiottt(SG7 1/1^96). They said that the teacher’s explicit validation 
of some of explanations by recording them on the board, helped them to confirm 
that they did understand (SCJ7 l/LIQftb). This episode is view ed as an illietration of 
formative assessment in that the teacher provided the students with feedback on the 
appropriate nc is oftheir explanations. She also acted to provide opportunities for the 
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students lo tart out their xleus. Some students look advantage ol' these and received 
individual feedback on their thinking in the whole clans situation. By recording some 
ideas on the board, she provided explicit feedback to all the students on what counted 
as an acceptable scientific explanation of the concept ofdensity. 

In the next section, another episode in which the whole class focused on the 
concept of density is described. 

The Tower 

Iheepisode described here took place two lessons after the episode discussed above 
as ‘Density'. Teacher 7 had set up a measuring cylinder cootaming six liquids with a 
solid floating at each interlace. At the end of the previous lesson, she had asked the 
students to explain ‘What is happening here and why?’ for homework. This episode 
started when she asked foe students' answers to the question at the beginning of the 
next lesson. The researcher field-noted this episode (the students who were involved 
are coded SI. S2. S3 and S4): 

TtK leubn toil tin .ma n . *e ■intrd to bra, ‘Or views of Aw indeui wto 
mufamctcnullyuran' into* Ac wculd rudomly .elect smc itidtnu. St* ad 
Du try (X.UI.I1, u Qe roll lid Aeu umuu a stideal. She rnkcd Ion shdrau Sir Oku 



TIk top as tes. arose Qua Die broom ... In Or toddle U's 



.. Cm yen ciplui Dk aUd5e »iDi Ac paft sol Dk sc* usl uml 



! >ea AflcicoT’.. Ar pipe a Dk s 
r. ... Are >\3u tryiz# to colSoc a*c? 



deatcy xi »■ tet ind sok 



I CD uylca to uzdcixoxA how ycu t 
r.itxi to uodcrstiad ycu iLck 
exited yeo to ulk ibeut the tt*c 



in x*i A sumUco - I no 
to clarify the queftie a ... 1 
to &ccc ... I un u« mm yew 



TV gripe ts leu <fct*c tint u oa ... but oot m deaac ai water tt. 

tint wfcM you winietf 



vIC 



SI W'xc awkward ini defensive dulox C 
H**e<aid stock* sat.1 



T .-DoycwfLnktefeuttfiswnk? 

S2 ffolc very quietly cad otto comacns were otf facird. The third stockc* uid: 



S3 



1 no tut acre ... 1 tfLcael 
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S3 

T 

S3 

T 



That's OK 



I rettfy U* e a: ide* It aigti t be becuiK ... <ibe described the liyen of 
b*ui<t to* the m*en*h too* the wc*<fc hihter ) 



Souckls »o me you 



b*>c *n< « redly s tm*bt. Cm yen s*y tot tbou; 



Alammcm is heavier toft ... b* tighter ton mercury so a stays tove it 
lorteul of L/iiVcr we cm say Aewer 



The fourth student sax! be had not done his homework but be said: 



- is heavier to* wafer ... too tore are grok* of heavy ... silt water * 



T OK — good. Wtui tout to thing* ? 



S4 The toilers! kas dense thin to scfetooce* tee Honing tod th*c denser 

thaa to sitocaoeea ue oo to top. 

Ihe teacher itod the miderrts to wrxe down the material to crA* of density. She 
ooved ircuid and tooled a their bcoki and talked with some stcdenta. Son* studeias 
dictated wl* K>>ccrloe wai. At thii time C aaicd How Amse are we?' *> the class 
heard The tewtor cslcd the claaa Whac ma ics reop I e Ifcot and ankr. The 
itukota talked tout breotoig maodod while Honing The te^ber s*d tot *we 
tee ah:ut to same Asnuty aa water aod too a*ked: 



T Could we tton co mercury? .. Haul* up. Male a decision Ycu coa t 

sit oo the fetxe. ... Who tfuiAi we woril featf <o»Mt stedeou put tour 
haoA cpX Who tools we wculd link? 



'WhyT. They loth re*r»:od:d qmetfy aid their replies were ox rccceded The 
rddoet peesf for Irtot eaplaoaooa The t 

lat he had wrsxco (town as to order. He read these cut from heavy to Light The 
r ailed wlo hsi a differ ccr amwer hit to ooe responded The leader said to 
scoUVlalsotetiskd mtoator erder. A t ‘ 
sulstaoce was air. The lewder replied Good ooe . 



The tew: her stated to cooiskred to stoAats unler swod the idea cd density azd 
latrodcced to oe at ac Q v Ity . (T7.TN IdSti) 

The member considered the students were tense during this lesson, especially 
while the teacher was selecting a student to answer. They appeared attentive while 
other students were replying. When they were writing down the order of the 
substances, they talked quietly together. The teacher considered most students had 
been able to order the substances (T7/D1W96). 

The researcher interviewed SI and S3 at the end of the lesson as they were 
members other interview groups. 

After this lesson, teacher 7 described the episode as one of formative assessment 
She said she had focused oo ‘a smaller bit otknow ledge’: she was: 

*»eekiru cooflrmton the scudeca uukrstocd what lad gone tefere ... cbeckfetf up 
tottoycooll Binder to ideas ... I expected tom to hive got it _ 1 toped toy 



1 » 



said •Hoe‘i •wmmocceiphMil' (TODItm). 

One student group indicated they were aware that the tower question had links 
with density but this was a new situation. They considered the teacher was interested 
in whether they could transfer ideas, saying they thought she wanted them to ‘figure 
out’ another situation: 

SI Sbehual reilly ougtl us. sat has hu_ 


56 


She his lux we toll d>-a't I suftKftc tic tryifg to sec whit 

kao* ledge we knew ourtetve*. 


S3 


Win we knew. 


SI 


WIftMtfcrtcftcifcvw. 


SI 


To tee if we coild do x ucrtelvci 


S4 


Yc^ttel it* hit ba. Dul ycu oinc Ac bun t to^lx yco tbit tower 


SI 


s^iy- 


S3 




S6 


SbejitftKW us whit's tt it 


S5 


Bit ibe winced ut to ftffcee out. (SG71.UQ96) 



Teacher 7 said she was surprised at the vagueness of the first student's response. 
Sbesaid: 

... I apnicd ttou Mbe spu oo. nrai?hl my (T7iT>lCm) 

In this case, teacher 7's expectations formed her pre -determined criteria for what 
counted as an acceptable response to her question. These criteria were implicit lor 
she did not disclose them to the students until alter the first student had answered bet 
question. ITie first student had to predict what the teacher's criteria for a correct 
answer might be when formulating his answer. In her response to his answer, 
teacher 7 made her criteria for a successful or relevant answer more explicit This 
ef fe ctiv el y 'funnelled’ (Bauersfeld. 1988)thestudenl'ssubsequentanswersso he was 
able to display Ibe knowledge she was seeking. This procedure might be view ed as 
providing the student with the opportunity to display Ibe know ledge the teacher was 
interested in. It might also be viewed as limiting the student's opportunity to 
display what he knew. Teacher 7's funnelling of the student's answers was 
consistent with her ‘confirming - or 'checking' purpose foe this activity and was 
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therefore a convergent formative assessment. However, it was also effectively a 
suramative assessment activity as it replaced the test at the end of the unit Teacher 
7 wanted to check the student bad the scientific understanding she was interested m. 
not what he understood, which had been her focus in •density' lesson. Towards the 
end of the discussion of the tower lesson, she described it as a •sununative activity 
which included formative assessment’ (T7/D10'96|. She explained that she was 
using the activity to check that the students understood the idea of density, that is. 
she was using it to sum up the students' learning. She said she was also responding 
to and trying to build on the answers she received. (T7/DHV96). 



Comparing the density leys on and the rower tenon. 



It is significant that the student's responded very differently to these two lessons 
during class time and during the interview, depending on whether the students felt 
the assessment was to be for formative or summative purposes. When teacher 7 
compared the two lessons, she said that her intention m the first one had been to 
pull together three or four ideas. She indicated she considered all but two students did 
this. Her intention for the secood lesson, was to 'check out* and ‘confirm’ the 
students understood density. 

The students described the two lessons differently during the end-of-leasoo 
interviews. During the interview after the tower episode, the students focused on 
be unquestioned, rather than on learning. They considered the teacher was expecting 
a specific response and viewed this episode as ‘like the end' and 'this is the 
conclusion, sort oftlung ... a summary'. They described the situation as 'harder'. 
They perceived the teacher’s purpose had changed, for example, one student said: 

...botwbcnltls spMiA:. Oea n U tauter .. IOc Qal uwer Oinc We but to Mile 
0wnumeUUiu.tSU71it.1096) 

The students viewed the tower episode as a summative assessment activity even 
though the teacher did not tell them it was. She only recognised the extent to which 
her purpose was summative towards the end of the discussion of the lesson. The 
targetingof students to answer a closed question, her indication that she was seeking 
a particular form of answer and her probing for this indicated to the students that this 
was a summative activity, that is. her intention was to sum up their learning. This 
was evident m the contrast between their views of the lower arid the density lessons. 
They described the discussion on density as a time in which they were negotiating, 
with the teacher’s mediation, an acceptable definition ofdensity: 



S6 tveryior AfHOngUilbeUilau A AsiuuKa * diOneot 

S3 BceuiK cvaycar but dil&icol Idas... 

S6 In a cim dlKusston ettnont pun toiwinl tbelr >icii - I Jo In clus 

4iKuu>:asbu1n:<in (SG71/LI<VM) 
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Dunng a report back interview two month; later, the re marcher described there 
two lesion; to the students and asked them how they decided whether a teacher was 
checking on their ideas or (Strutting them with them. One of the groups 
differentiated between there two activities in terms of how the teacher asied 
questions. Of discussion they said: 

S< Ho*4i yoa wvrt an Ar AITaroic tclara De diKiucxi turn ud the 

(t>:,kiiu cmr? WfanitUsyoo? 

S7 lAtllscuAWctioief liDC<isa£*^ :£etf asking ycraquestkas. You ace 

gmngz&xc answers ao! she tf not asksstf u many queetkos. You ace 
p^inghec ttoughrs and stnft... 

S4 I b»\e sect ofgcc (his bic 1 acall don't uukf xabl. I'm tetry. to digression 

time * to d Cercat *c is fewer ^iwticad? 

S« Yeah 

SI Bi*oc«<<yaila*egcOou»e your bead 

S7 She is glvsig mete ideas.. 

S4 She is ask*# fewer questk*s u>l they are. ace they scut erf differed? 



s7 Someftreabtlkogcrfeu 

Sl QlKfcqCttfeXkS 

s7 If sb? tays the ajestioa flea *imeatc ... will atswex cl Theawimecfec 

«iB gi\r ffee ww out somecoe else. (SG72'MCT96) 

Of checking they said: 

S4 I cheeking? 



SI Givogu awbcdelGCofccigicwtqucsncic*. 

SB - she will ask ooe put^Joj person. 

•7 And sl*ysst gc*s <on) uaed *<neoc* gets « ngfc. idly. 

SI She past if:c» *Y<w\ •You*. *Ye*\ 

S7 And if* as r^ht, ik ju* goes coio the oesx ooe (qjesOoa). 

(SG72»MOV6) 

The stixknts said the teacher asked longer questions which required them to think 
dunng discussions. They said they volunteered ideas and the teacher contributed more 
idw dunng discussions. When talking about the teacher** actions when she was 
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'checking' on their understanding they described an ‘initiate, respond, evaluate’ 
sequence. They said she asked more and 'quicker' questions, naming students to 
respond until she got the 'right' answer. They indicated that they considered they 
were supposed know Ui the answers to these questions so they did not usually learn 
anything. One student said ifhe was unable to answer he listened to others' replies. 
One student commented that the teacher was also checking on their ideas during the 
discussion: 

She does huh. ... I D i li * the i bnkuu tme luU In with Oe dbcoMon. (Sti72>MC'>6) 

The comments made by these students suggested they were able to determine 
when a teacher’s intention was to sum up their learning, that is. to find out if they 
understand, and when it is to mlorm their learning, that is to find out what and how 
they undersold. Their comments suggested they were able to differentiate betw een 
formative and sum motive assessment occasions even if the teacher does not make 
this explicit. In this case, the students differentiated between the two on the basis of 
the teacher's questions and responses. What is critical m this distinction from the 
teacher’s perspective, is that the students indicated they were reluctant to volunteer 
and reveal their thinking when they considered the teacher was checking on their 
understanding. The risks weretoohigh 

In summary, these cameos further illustrate what lonnabve assessment involves 
lot both the teacher and students. It is a complex, highly skilled action that has both 
individual and social aspects. These cameos illustrate that formative assessment is a 
highly contextualised, purposeful, intentional, responsive. linguistic action by 
teachers and students and that it is integrated with teaching and learning. 
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LEARNING AND FORMATIVE ASSESSMENT 



In this chapter, we wish to build on the summaries anil overviews given in 
chapters 4 anil 5. We wish to theorise on our research findings, which suggest that 
formative assessment can be viewed as a purposeful, intentional, responsive activity 
involving meaning mating; an integral part of teaching and learning, a situated and 
contextualised activity;apartDership between teacher and students, and involving the 
use oflanguage to communicate meaning. 

Our purpose for theorising about formative assessment, is to account for 
formative assessment within the cuxrenldebales on cognition, teaming and language 
in the classroom, rather than within the current debates on accountability m 
education. If formative assessment is considered to be a part of learning, then 
theorising about teaming should be useful in theorising about formative assessment. 
Nuthall (1997). in his review of recent studies of student thinking in the classroom, 
identified three broad categories. Firstly, there are those studies (the cognitive 
constructivist perspective) that incorporate learning and thinking into a broad 
conception of cognition arid students are seen as creating or constructing their own 
knowledge and skills. A secood category (the sociocultural and community focused 
perspective) contains those studies that are primarily sociocultural in then 
emulation. Learning and thinking are seen as social processes or social practices, 
that is. practices occuring in social contexts. - between, rather than within, 
individuals. The third category ( the language focused perspective) contains studies 
that have a primarily language or sociolinguislic orientation. ‘Here, the language of 
the classroom is both the content and the medium of learning and thinking. What 
students acquire are the lingusitic "genres" ol the disciplines’ (Nuthall. 1997. p. 1). 
These three categories are evident in the following discussions of leammg and 
formative assessment. 

As discussed in chapter 2. previous debates on learning and science education, 
have involved discussions on behaviourist and constructivist views of leammg. 
More recently, sociocultural views are being used to theorise leammg m science. We 
argue here that sociocultural views ofcognition and learning can be used to tbeonse 
about formative assessment arid m this chapter we attempt to theorise the findings of 
the research protect, using sociocultural views. 

Within the science education, education and other literature, current debates on 
learning cluster around sociocultural views of cognition and learning which are 
variously described as social cognition (Resnick. 1991; Augoustinos and Walker. 
1995; Salomon and Perkins. 1998); social constructivist view ofleaming (Bell and 
Gilbert. 1996; Driver. Asoko. Leach. Mortimer and Scott. 1994); situated leammg 
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(Lave and WengeT. 1991; Hennessy. 1993); apprenticeship. guided purticipation. 
participatory appropriation (Rogolf. 1995); dutributed cognition (Salomon. 1993b; 
Carr. 1998); mediated action (Vygotsky. 1 978; Wertsch. 1991; Wertsch. del Rio. 
Alvarez. 1 995) and discursave activities (Ham; and Gillctt. 1994). These categories 
and associated de sc np lions are not mutually excluding, there is much overlap and 
lack ofclarity. Una is due lo various categories having been developed from within 
dill enrol disciplines, lor example, anthropology, sociology, psychology, and 
education. Different and similar weeds are used, different meanings are constructed 
and different emphases highlighted. In this chapter, we are not summarising these 
sociocultural views ofleaming per se. but rather we are theorising about lomx&tive 
assessment by drawing upon a number of sociocultural views of learning. In 
particular, we wish to account for the research findings and broadly theorise 
formative assessment as a purposeful, intentional activity involving meaning 
nuking; an integral part of teaching and learning, a situated and contextualised 
activity; a partnership between teacher and students; and involving the use of 
language to communicate meaning. 

7.1 LEARNING AND FORMATIVE ASSESSMENT AS MEANING 

MAKING 

For formative assessment to occur, students and teachers have to disclose to each 
other the meanings that they are making in the lesson, and negotiate a shared 
meaning. The feedback that the student receives about the ‘gap* between ber 
constructed meaning and the teacher’s, will enable her to take action to bodge the 
‘gap*. The meanings constructed during formative assessment can be viewed as the 
mental representations of an object event or idea, developed when an individual 
(such as a student or teacher) experiences and interacts with the environment. As a 
way of theorising about constructed meanings, constructivism has been a powerful 
and fruitful theoretical perspective in science education (DuiL 1994). 

Taken in its most general form, constructivism asserts that all learning Lakes 
place when an individual constructs a mental representation of an object, event or 
xiea. Mental representations are used as a basis lor menial and physical action, and 
both enable and constrain an individual's process of meaning making (Resnick. 
1991). A personal constnxtivist view oflearning in science was developed in the 
19S0*s (for example. Osborne and Wittrock. 1985; Osborne and Freyherg. 1985; 
Driver and Bell. 1986; Driver. 1989). The findings of this research suggest that 
students and teachers bad toco<onstructa shared understanding during the formative 
assessment process. 

One of the mam criticisms of personal constructivism is that this view of 
construction ignores the socially and historically situated nature ofknowing. It gives 
‘primacy to abstract mental structures and rational thought processes at the expense 
of the historically and socially constituted subjectivity that learners bring to the 
reasoning process' (OLoughlin. 1992. p. 800). In response, there has been a 
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growing recognition of the role of the social and cultural aspects m learning in 
science as well as the personal, constructivist aspects, and science educators have 
sought to develop a social constructivist view of learning (Driver. Asoko. Leach. 
Mortimer and Scott. 1994; Bell and Gilbert. 1996). A social constructivist view of 
learning was proposed by Bell and Gilbert (1996. p. 50), recognising these 
components: 

• Knowledge is constructed by people. 

• Hie construction and reconstruction o (knowledge is both personal and social. 

• Personal construction ofknowledge is socially mediated. Social construction of 
knowledge is personally mediated. 

• Socially constructed knowledge is both the context lor and the outcome of 
human social interaction. The social context is an integral part of the learning 
activity. 

• Social interaction with others is a part of personal and social construction and 
reconstruction ofknowledge. 

Bell and Gilbert (1996) supported a view of learning (with respect to teacher 
development) whtchcoosidered both the development ofthe individual's construction 
of meaning tow ards the socially agreed to knowledge and the reconstruction and 
transformation of the culture and social knowledge itself. In other words, such a 
view’ of learning would acknowledge the partially determining and partially 
determined characteristic odiuman agency - the interaction ofthe individual with the 
social can change both. Hie personal construction of knowledge was seen as 
mediated by socially constructed knowledge and the social construction of know ledge 
was seen as mediated by personally constructed knowledge. As indicated m chapters 
3 and 4. formative assessment, as researched in this project, is a highly 
contextualised activity. The social context mediated the process of formative 
assessment. 

In addition, in focusing on how students individually constructed understanding 
Horn experiences and interactions with the physical environment personal 
constructivism was also criticised in that it did not address the allective and 
intentional aspects of thinking and learning (Pinlrich. Marx, and Boyle. 1993; 
Gilbert 1997. p.228) and that its epistemological basis was llawed (Osborne. 1 996). 

12 LEARNING AND FORMATIVE ASSSESSMENT AS 
SOCIOCULTURAL ACTIVITIES 

Since the mid- 1 990s. there has been considerable theorising on learning with respect 
to sociocultural views of learning in education and m science education, with the 
goal of considering both individual and social aspects in the process of meaning 
making. In other words, the mental activities of individuals and an individual's 
meaning making are considered along with their socially and historically 
situatedness. 
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Salomon anti Perkins (1998) in aigunig Ibe case ft* something called ‘social 
learning', distinguished mx meanings of social learning ft* Ibe sake of conceptual 
clarity. The first three are of interest m the context of this chapter: 

i) socially mediated mdividual learning. Ft* example, a teacher (the facilitating 
agent) teaches reading to a student (tbe individual learner); peer tutoring, 
collaborative, cooperative arid reciprocal learning. This approach views tbe social 
system enhancing the individual's learning as an individual, striving to unprove 
mattery otVnowledge and skill. 

ii) social media Uoc as participatory knowledge construction, that is. learning is tbe 
participation in a social process ofknowledge construction. An example would be 
students participating in tbe construction and validation ofscienlific knowledge by 
tbe science community. In this view, it is impossible to examine mental processes 
independently ofthe sociocultural setting in which individuals and groups function 
( Wertsch. 1991). Hence, tbe study of learning must take into account the social 
contexts in which it occurs (Lave and Wenger. 1991 .Retmick. 1991; Wertsch. del 
Rio and Alvarez. 1995). It becomes unreasonable to separate cognition or 
motivation (or affect) txom tbe socially mediating context or to separate individuals 
from then activities and tbe contexts m which they take place (Salomon and 
Perkins. 1998). 

■ii) social mediation by cultural scaffolding. That is. the learner is helped in some 
way by cultural artifacts, for example, tools such as computers, and sign systems 
such as speech genres. 

These three meanings of ‘social learning' underpin sociocultural views. In this 
chapter, sociocultural views olleaming: situated learning, distributed cognition, arid 
mediated action, will be used to tbeorue about formativ e assessment. 

Learning and 'formative assessment as a situated activity 

One sociocultural view of learning is that olleaming as a situated activity. ‘Situated 
activity' is a phrase used by Lave and Wenger (1991) to locate learning (and its 
formative assessment) in tbe processes of social interaction, not in tbe beads of 
individuals. In other w ords, learning (and formative assessment) is seen as a process 
that takes place in aco-participatien framework, not man mdividual mind. Lave and 
W'enger(1991) made acase for focussing on the relationship between learning and 
the social situations in which it occurs. Rather than defining learning m terms of 
acquisition or internalisation of structure, they viewed learning as tbe increased 
access of learners to participating roles in expert performances (Hanks. 1991). 
Leameuare seen as ‘participating in communities of practitioners arxl that mastery 
olluiow ledge arid skill requires newcomers to move toward full participatioc in tbe 
sociocultural practices of a community' (Lave and Wenger. 1991, p. 29). Hence, 
learning is seen as a integral and inseparable aspect of social practice or. in other 
words, the process by which newcomers become part of a community of practice. 
Lave andWenger(1991)used the term ‘legitimate peripheral participation ‘ to denote 
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this learning through apprenticeship 'legitimate peripheral participation u prepased 
at a descriptor of engagement in social practice that entails learning at an integral 
constituent' (p. 35). The novice comet to think and perceive at well at behave like 
the expert (Nulhall. 1997). in a proeett labeled 'appropriation' (Rogoff. 1993). 
Noth all (1997) distinguished between the 'appropriation' of an expert's knowledge 
and skills (tom the concept of 'internalisation' that eogmtivist theorists use to 
describe the acquisition of mental skills: 

‘to® alrrutiunca retm to tie Uscepninm olbcftivltw uh I UoatiJnc mo 
tli e cogttttc pftxctK* <£ ol rml. u the pfccc&i by wtscb 

two fKtclc come Up unisfii&J e*el other m3 worfc effecQvety tottfeff . Tbey ncL 
approftkite the prodox ot their outuilly ctuivtttf pvtoenhip a (he ucmty. The 
pr»>:«i is ithwcttfy meruit. c*etcr*t ind UtcMUa fccitk (Ro^ff. 1993) (NirfuE. 

1997) 

The term 'enculturation' it also used to describe the process: 

. . . Icuimy IS • not css ol ecoilmneKa or in&vuluil M/IKIWUcn in KCUlly 
onuoUrd (ikiuo. ttoiiwh Btsch apouhsed licit kni~l:dic. nnuli. purges, 
ud vocrfculuy arc drvclopd. the ticodillM ot kUibs Ulicil UHokUcos »ltt> lie 
cs.UoonaiH ... Qe cucKtl rewune Oaf makes knovtcdxc rouitfe usl ueirn 
mMUngful (Hemessy. 1993.p.21 

In other words, social processes can be seen as an integral part of cognition 
(Resnick. 1991). including formative assessment. 

Learning and formalist assessment as distributed cognition 

Another sociocultural view of learning is that of learning as a distributed 
cognition and it is discussed here for its value m theorising about formative 
assessment. Situating cognition in social piactice leads to a view of cognition as 
distributed across the context m which it occurs- hence the term ‘distributed 
cognition*. When studied in real life situations (fur example, in planning the family 
holiifay). people appear to think in conjunct ion or partnership with others and with 
the help of cultural tools and artifacts (for example, language, maps arid computers). 
A distributed view ofcognition has been largely developed by those interested in the 
use of technology (for example, computers) in learning. Cultural tools and artifacts 
ore used in cognitiun as a part of formative assessment, for example, language, 
computers, pens, paper. 

Astrong version ofdistributed cognition is that while 'individuals’ cognition are 
not to be dismissed, cognition in general should be examined and conceived as 
principally distributed (Salomon. 1993a. p. xv). The weaker version is that solo and 
distributed cognition ore still able to be distinguished from each other and are taken 
to be in a dynamic relationship. It is this weaker version that is primarily discussed 
in this section, fin Salomon (1993b, p. 1 13) reminds us that not all cognitions, 
regardless of their inherent nature, are distributed all the time, by all indsiduals 
regardless of situation, purpose, proclivity oraffotdance’. Also, different writers in 
the field of distributed cognition, have differing views on the degree of distribution 
ofcognition. 
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Hence, thinking can be considered to involve not just 'solo' cognitive activities 
but alio distributed ones - distributed across other people and the sociocultural 
situation. Cognition (toe example, learning and its formative assessment) is not seen 
as merely m the-bead activities, decootextuahsed tools and peoducls of the mind 
(Salomon, 1993b). Nor is cognition seen as residing in the heads of individuals, 
with the social, cultural and technological factors relegated to the background. 
Distributed cognition can be summarised as referring to: 

*1. Ac naoml ■ tbe m u rciun pl>ncsl ant ratal leuuno amltfc Or patM - 
putufutei a cofnlUoa. o« Jar at a source of in pa and a rwOvei otoirpui. but as a 

vehicle ctOouahl. 



2. Ae Rtulne lett by Itwaiax- atiil U Ineosd- ^cmniiul in Qe mini ot Oe 
lionKi. turn Ac anmieiunlcfAeiaioaid nine!!. . .'IPcikus. 1993. p.90) 

The social and aitifactural surrounds, alleged to be 'outside'the individual's heads, 
are not only sources of stimulation and guidance but are actually Vehicles of 
thought'. Distributed cognitions do not have a single locus 'inside' the individual. 
Rather they are said to be 'm between’ and are jointly computed in a system that 
comprises an individual andpeer*. teachers or culturally provided tools. ’Distributed" 
is used in the sense of 'stretched over’ (Salomoo. 1993b) rather than just divided up. 
While not all cases of distributed cognition can be viewed as the same, they are seen 
as having one important quality: 'the product of the intellectual partnership that 
results from the distribution of cognitions across individuals or between individuals 
and cultural artifacts is a joint one: it cannot be attributed solely to one or another 
partner' (Salomon. 1993b.p. 112). 

Our environment provides social, physical and artilactural support for cognition. 
Artifacts that help us think may be tools such as calculators, computers; symbolic 
representations such as language, mathematical symbols, graphs, diagrams, or the 
physical environment, such as work benches (Pea. 1993). Human cognition can be 
seen as distributed “beyond the compass of the organism proper in several ways: by 
involving other persons, relying on symbolic media, and exploiting the environment 
and artifacts' (Perkins. 1993. p. 89). The social, artifactural and physical support in 
the surrounds can enable a person to deal with complex concepts that would be 
unmanageable for one person. 

Cognition is also shaped by the situation with reaped to aflordances (Pea. 
1993). Some technology affords greater opportunity for higher order kinds of 
thinking and learning (Perkins. 1993: Can. 1998). 'Allordarce' refers to 'the 
pereeivedandaetualpropeities ofa thing, primarily those funcUonal properties that 
determine just how the thing could possibly be used. Less technically, a doorknob is 
/or turning, a wagon handle is /or pulling’ (Pea. 1993. p. 51). In the educational 
setting, we hope that we can get a learner to attend to the relevant properties of the 
environment or object or text, such that the learner can join in. There will be 
variation in the ease with which a social, cultural, technological or environmental 
tool can be conveyed to and iced by a learner in activities which contribute to 
distributed cognition. 
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In summary, distributed cognition is one way of viewing socially constructed 
learning and knowledge - knowledge lhal is ’socially consliucled. through 
collaborative ellbits toward shared objectives orby dialogues and challenges brought 
about by differences in persons’ perspectives’ (Pea. 1993, p. 48). Distributed 
cognition is also one way of viewing formative assesment. The definition of 
formative assessment given earlier in chapter 2 . p. 11 . can be viewed as being 
included m the above description ofdistnbuted cognition. 

Learning andformative assessment as a mediated action 

A third sociocultural view of learning and cognition (including formative 
assessment) is that they are mediated actions (Vygotsky J97S; Wertsch. 1991). A 
mediated action is a human action that employs medialional means, such as 
technical tools -forexample. a computer, and psychological tools - for example, 
signs such as languages. As with situated and distributed views of cognition and 
learning (and its formative assessment), the focus is on human action in context. 
Again, the basic goal of this (and the other) sociocultural approaches to the mind is 
to create an account of human mental processes that recognise the essential 
relationships between these mental processes and then social, cultural and 
institutional settings (Wertsch. 1991). 

A fundamental assumption of this sociocultural approach to the mind is that the 
unit ofdescnption and analysis is 'human action'. To understand mental functioning, 
one cannot begin with the environment (as m a behaviourist approach) or a human 
agent in isolation from the sociocultural settings (as in the cognitivist approach). 
Instead, a sociocultural view assumes that the notion of mental functioning is not 
limited to processes of the brain oflbe individual, and that it can be applied to social 
as well as individual forms of activity. In a sociocultural view of the mind, what is 
discussed andexplained is human action and interaction. Wertsch ( 1991 ) asserts that 
in studying human action, one sees a close relationship between social 
communicative processes and individual psychological processes. Hence, to 
understand the individual, it is necessity to understand the social relations m which 
the individual exists. 

’Mediated action’ is a term used by Wertsch (1991) to emphasise that human 
action typically employs 'mediational means' such as tools and signs (including 
language). He gives support to Vygotsky's (1978) claim that the higher mental 
functioning and human action in general are mediated by tools (or technical tools) 
and signs (or psychological tools). For example, he cites the psychological tools of 
language, counting systems, mnemonic techniques, algebraic systems, writing 
diagrams, maps and sees them as being part of the tool kit available to humans in 
the meaning-making process. A defining property of higher mental functioning is 
the fact that it is mediated by tools and by sign systems such as natural language. 

The incorporation of the medialional means docs not simply facilitate action that 
could have occurred without them (Wertsch. 1991); instead, as Vygotsky (1978) 
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noted. by being included in the process of behaviour. tbe psychological tool alien 
Ibe entire flow and structure of menial functions. Hence Ibe agent and Ibe meant 
become inseparable. ‘The actioa and ihe medialional means are mulually 
delerminmg’ (Werlsch. 1991. p. 119). For example. Werlsch (1991) gives Ihe 
example of Ibe blind person's Mich. The stick is a particular shape and colour due lo 
its use by a Mind person. One cannot separate Ihe slick and ihe blind person lo make 
sense of it 

In summary, mediated action rests on assumptions about the close relationship 
be* ween social commumcstiveprocessesandindividual psychological processes. The 
processes and structures of mediation provide a crucial link between historical, 
cultural and institutional contexts and menial functioning. It is tbe sociocultural 
situatedness o (mediated action that provides this essential link between the cultural, 
historical and institutional setting on one hand and the mental lunctioiung of tbe 
individual (forbotb learning and formative assessment) on the other. 

Summary 

Tbe above sociocultural views of learning and thinking - situated, distributed and 
mediated action- all have in cummoa. aspects that are useful in theorising about 
formative assessment. ITieseare now summarised 

17ie main goal of a sociocultural view of learning, thinking and tbe mind is to 
create an account of human mental processes that recognise Ihe essential 
relationships between mental processes and then social, cultural and institutional 
settings (Werlsch. 1991). In terms of tbe classroom. Ihe goal is to account for Ihe 
way social practices, including language, determine how and what children think and 
leam. Sociocultural views ofleaming (and its formative assessment) inform in that 
it is the whole of what goes on in classrooms that determines tbe learning, not just 
w hat is happening inside an indi vidual * s head. Overall the : 



WUMUIIUII penpnove wu doctopst torn i desire id ace setool Irarau -ufuu 
i taigei Cuban couch Ttui kd to a Cccus on tbe calttnUy embsbkd mine at Ibe 
cluuoam freccma • u>; tbe centre! rede tbu culiunl non* oul Mir&siu pUy n 
Stnirtutn* Or I reran# «d tbe way we Mew komii*' (NuOdtl 19971 

Likewise, formative assessment is a highly contextualised and situated activity. 
In understanding formative assessment, we need to consider not just the meaning 
making by an individual, but the context in which it is occurring. 

Secoodly. meaning is central lo a sociocultural approach to mind. A 
sociocultural view emphasises the ‘mind’ rather than tbe 'brain’. If thinking is 
viewed as situated, distributed, or mediated action, then tbe mind is more than 
cognition or brain processing. It includes a wide range of psychological phenomena, 
such as. mental processes, self, emotions, intentions. Mind, in this view, goes 
beyond the skin and so we call it 'socially distnbuted’ as mind and mediated action 
cannot be tied to an individual acting in vacuo. Mind, as it is used by Werlsch 
(1991 ). sidelined in temisolits inherently social and medialional properties. When 
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theorising about formative assessment, it u useful to consider the mind rather than 
Just the workings of the brain. Emotions and intentions are as much a part of 
formalise assessment as cognition to co-construct meanings. 

Thirdly, sociocultural approaches consider both the individual and the social 
aspects o (learning and thinking, given that the goal of a sociocultural approach to 
learning is to 'explicate the relationships between human mental functioning, on me 
hand, and cultural, institutional and historical situations m which this functioning 
occurs, on the other’ (Wertsch, del Rio. Alvarez. 1995. p. 3). There is a need for 
such a sociocultural view’ as previous views of learning saw the learner as 
internalising knowledge, whether 'discovered, ‘transmitted’ or 'experienced m 
interaction or 'constructed' (Lave and Wenger. 1991). These previous views 
establisbeda dichotomy between made and outside, and between the individual and 
the social, especially in individualistic, reductionism psychological debates. In 
contrast, sociocultural views focus on tbe 'mituf (rather thanjust the 'brain'); human 
action (rather than behaviour); and meaning making (rather than linguistic structure 
or mentalcooceptual representation) (Bruner. 1990; Wertsch. 1991; Wertsch. del 
Rio. Alvarez. 1995). Sociocultural views of learning then specifically address the 
issue of the distinction between the individual' and the 'social' m past psychological 
debates. Learning (and formative assessment) is seen as involving both individual 
and social aspects. 

For example. Cobb (1934) asserted that ' mathematical learning should be 
viewed as both a process of active individual construction and a process of 
eoculturatiun into the mathematical practices of wider society’ (p. 13) - the 
description couhl also be applied to learning science. Cobb views the two 
perspectives - constructivism and the sociocultural as each telling half the story. 
Each perspective implies the other but foregrounds one aspect only. Salomon and 
Perkins (1998) also see tbe need to consider both, stating that one cannot be dueed 
to the other. RogofI(1995) addressed the social and individual issue by proposing a 
sociocultural approach 'that involves observation of development in three planes of 
analysis corresponding to personal, interpersonal, and community processes' (p. 
1 39). These are described as 'inseparable, mutually constituting planes comprising 
activities that can become the focus of analysis at dilTerenl times but with the others 
necessarily remaining in tbe background of tbe analysis' (p. 139). One can become 
foregrounded, whilst the other tw o are not ignored, but backgrounded. She asserted 
that the development of children (for example) occurs through a process of 
participation and collaboration in social activities. These social activities can be in 
personal, interpersonal and community processes. The use of activities as the unit of 
analysis enables tbe social, tbe individual, and cultural environments to be described 
in relation to each other, for none is seen to exist separately (Rogoll*. 1995). The 
activities which she focuses on meaehplane are : apprenticeship in the community 
plane; guidedparticipation in tbe interpersonal plane; and participatory appropriation 
in the individual plane. Hence, sociocultural perspectives on human functioning 
emphasise the relaliomfiip between menial processes and the sociocultural setting. 
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Salomon (1993b). in the debate on the relationship between anti tbe relative roles 
of the individual and distributed cognitions, proposed a model foe the interaction 
between individual and distributed cognitions. He described tbe components as 
interacting with each other in a 'spiral-like liishion. whereby individuals' inputs, 
through then collaborative activities, alien the nature of the joint, distributed 
system, which in turn affects their cognitions such that then subsequent 
participation is altered, resulting in altered joint performances and products’ 
(Salomon. 1993b, p. 122). This spnal-like development allows for distributed 
cognitions and one's own 'solo' competencies to be reciprocally developed. Hence, 
tbe relationship will develop over tune. 

This position of the sociocultural views of learning, that are accepting of both 
social and individual learning and thaldillerenliale between thinking and language, is 
appealing to theorising on formative assessment because tbe teachers and learners do 
attend to the social aspects of teaming in tbe classroom, even though the education 
system as a whole (and in particular, assessment) Ibcuses on the individual. 

The fourth aspect in common between the three sociocultural views of learning 
is that of the methodological concern of the unit of analysis. One way to study both 
aspects (olindividual and social aspects oflearoing and formative assessment), is to 
adopt tbe unit of analysis olhuman action (Wertsch. 1991). rather than focussing on 
the unit of analysis of concepts, linguistic and knowledge structures, attitudes, as 
ollen lound in psychology, although they might be used in an analysis of human 
action. In his analysis. Wertsch (1991) sees mediated action as tbe ureducible unit ol' 
analysis and the person-aeting-with-mediational-means as the irreducible agent 
involved. In a similar way. distributed cognition recognises that some activities are 
so highly contealalised. and dependant on tbe situation, that we cannot easily make 
tbe distinction between cognitive know ledge and skills. Ihe context and tbe activity a 
person is engaged in. In effect. Ihe unit of analysis lor research and theorising on 
learning has changed Horn tbe individual alone to the individual plus those parts of 
tbe surround that may be supporting the cognition. Or as Perkins (1993) described 
it. tbe unit of analysis has changed from the "person-solo' to tbe 'person-plus (the 
surroundings)'. Likewise. Pea (1993) takes the 'person-m-action' as Ihe unit of 
analysis. That is. the unit of analysis is tbe person plus the 'resources that shape and 
enable activity are distributed m configuration across people, environments and 
situations’ (Pea. 1993. p. 50). In other words, cognition (for learning and formative 
assessment) emerges or is accomplished, rather than being possessed. In using tbe 
'person-m-aetion' as the unit of analysis, we need to consider the role of intent, 
desire and conation which shapes both tbeir interpretation and use of resources for 
the activity. In this way. sociocultural views ol learning address the integration of 
cognition, allect and conation, in a way that constructivist approaches do not. 
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7.3 LEARNING AND FORMATIVE ASSESSMENT AS A DISCURSIVE 

PRACTICE. 



Another aspect of formative assessment is the central role played by language in 
meaning making; the partner* hip between the teacher and students. and 
communication. The role of language is theorised by a sociocultural view of 
learning and mind that considers learning as a discursive practice. Discursive views 
of learning, in contrast to tbe other three sociocultural views already discussed. 
Ibeonse on only the social aspects of learning and give no functional value to a 
consideration of tbe individual aspects (Bell, in press). If we view learning (and 
formative asses*ment)aadiscursive activities. wearepiedorainantly giving attention 
to language-m-use. In the classroom setting, we are giving locus to the ways 
language is used to promote thinking, learning and Ibrraative assessment. . Tbe role 
oflanguage (and other symbol use) is central to discursive psychology, in which we 
are examining human functioning m actual social and cultural settings. A discursive 
activity or practice is; 



i Mikity use of some s«a> system, ubere these uses aie nleatkiuL 

u or to sandhill -DtraUvc ucntnrs are always >ct>)e« to 



irr norms of n# ta sod wiom use. ix»l tbe utyxs 
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or ut d*e<ced « 



In short, a discursive activity is an intentional, normative action, using sign 
systems. The focus of discursive psychology is what talk and writing is being used 
to do. that is. what language is be mg used to achieve, rather than language been seen 
as an abstract tool to state or describe things. Language is seen as functional and 
used by people for example, tojustify. explain, blame, excuse, persuade and present 
an argument. Hence, tbe notion of language-in-use relates to that of communication. 

As with the other sociocultural views of learning, meaning is central when 
considering learning and Ibrraa live assessment as disc ursivepeacticea. Knowing what 
a situation means to a person, means we are able to understand what that person is 
doing (Harrt and GUlett. 1994). We understand the behaviour of an individual when 
we grasp the meanings that are informing a person's activity; 
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Language and other semiotic (ugn) systems play an important part m producing 
meaning, especially meaning as it shapes human action (Wertsch. 1991). Meaning 
here is viewed as being produced only in a social setting, and as a process, not a 
fixed entity inherent in a linguistic package: 

WAicailrta cmr&uisnt Oil uraucnr m3 «*>mOaml mure ilku*uiK As a 
wad pn.icc. lufuige U> i>:. Ilud mciaini colon" the ccarni e wtuft « Is used. 
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*1rc we amt a laagaur. Oiere are aot 'uicmiid" sam ®iou«6 oa mad a 
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(Augcoslliot and Watte. 1995.p.264> 

It is usual to think of concepts as the basis of meaning, understanding and 
thinking. But concepts are expressed by words arid words are located in languages. 
Thus, the discourses constructed|omtly by persons and within sociocultural groups 
become an important part of the framework of interpretation and meaning. The 
communicability of thoughts is secured by the mutual intelligibility of a shared 
symbolic system, such as a common language (Harrf and (lillett. 1 994). The grasp 
of Ibe use of a word/coocept is an active discursive skill, rather than an inner 
cognitive skill, and learning is seen as the increasingly skilled use of social 
practices. 

Therefore. Ibe discursive view differs from the other sociocultural views in its 
non-men tain tie view of ‘cogniton’ and ‘mind'. Ifprionty is given to languages m 
defining what are psychological phenomena, then to present and understand 
cognition, it must be done in terms of the ordinary languages through which we 
think, rather than looking for abstract representations of them ( Lemke. 1998; Hart* 
andChllett. 1994). Discursive psychology considers thinking, not as a mental 
activity, but as the activity of operating signs (fur example. language). Hence, 
discursive approaches lo thinking and leamingdill'er Horn the sociocultural views in 
that they see no distinction between thoughts arid language. Discursive approaches 
see problems in the assumptions that cognitive phenomena such as ‘attitudes', 
‘emotions', ‘categories’, can be identified and located m an internal cognitive world - 
inside the head. Attention is given to the discourse itself and not the assumed 
underlying internal, static, mental stales and processes. Instead, discursive 
psychology is more in terra ted in how people discursively constitute psychological 
phenomena lo do certain things. Psychological phenomena are ‘discursive actions' 
which are ‘actively constructed in discourse, for rhetorical ends’ (Wetherell and 
Potter. 1992, p. 77) The social processes are the cognitive processes. For example, 
categorization, as a psychological phenomena, is ‘something we do. in talk', in 
order to accomplish social actions (persuasions. Warnings, denial, refutations, 
accusations) (Edwards. 1991. p. 94). Because ‘some constructions are so familiar, 
pervasive and common-sensical that they give an effect of realism or fact. Pecple 
therefore come to regard some constructions not as versions of reality, but as direct 
representations of reality itself.* (Augoustinoa and Walker. 1995. p. 269). Any 
internal cognitive realm is conceptualised as a form of situated practice. There is no 
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notion of internal representation or nuxlel lo assume cognitive mediation. 
(Augoustinos and Walker. 1995). Discursive (as post-structuralist) psychology is 
critical of social cognitive concepts such as representations, schemas, attitudes, 
categories which are hypothesised to be stable mental categories located within the 
mind. The position taken by Lemke (1990) and O’Looghlm (1992) is to deny the 
ftmctional significance of individual mental processes (Nuthall. 1997). Then 
position is a relativist one. rather than realist, and as such may be unacceptable to 
many in the science education community. However, their denial is not a denial of 
the “reality' of rand and cognition so much as a denial of tbe value of talk about 
mind and cognition (Nuthall. 1997). 

Hence, a discursive approach questions the notion of a knowable reality by 
emphasising the socio- historical and political nature of all knowledge claims. Such a 
post-structuralist view of psychology stresses that words do not have independent, 
objective meaning outside the social and relaticaal context in which they are used: 
Louuiff a VK.fl u reflexive m3 eoa ni nl. loumclus the very nunc of Ac 

0t>|MU mtevetfs » Or. in toQc4 ibeol. Ttu iqiWmv lie lauiralivr allure 

SoinwliixJic/onile ncuane^c. U* vay TwIBv'b' Si b they ue UttfceiAou: 
CAupumai ud Witter. 1 WS. p. 266). 

People live in two worlds: the physical world and tbe symbolic world. The 
physical or material world, is structured by causal processes. The symbolic world 
(tbe world of symbols)is organised by the norms and conventions of correct symbol 
use. It comes into being through intentional action. Tbe relationship of a person to 
both these worlds can be understood through tbe idea of skilful action (Hand and 
GiUetl. 1994). using complimentary manual and discursive skills. To operate in the 
physical world, we use manual skills. To operate m the world of symbols, we need 
to be adept at using discursive skills. As Hand and Uillett explain: 
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A discursive approach to learning (and formative assessment) enables all three 
aspects of 'mind' (cogmtioo. affect and conation) to be taken mto account, rather 
than each being studied in isolation. A discursive view of mind asserts that to 
understand the mind is to study social interaction, not the biological brain operation 
of an individual. Hand and Uillett (1994) state that we need to move away from a 
focus on tbe individual as a rational subject and to look at a broader framework lo 
understand meaning and rule-following. 

To add emphasis to the notion that communication, mental processes, and 
conation are linked. Wertsch (1991) uses the notion of 'voice' (after Bakhtin, for 
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example. 1986) meaning the speaking personality. the speaking consciousness. lhe 
notion of Voice' is cosxenxd with the wider issues of a speaking subject's 
perspective, conceptual heeuons. intentions and workl Mew. It always exists in a 
social milieu, that is. not in isolation from otlier voices. Voices produce utterances - 
a notion used by Bakhtin to locus on Use situated action of language-in-use, rather 
than on objects that can be derived from linguistic analytic abstractions. Bakhtin's 
notion of utterance is linked with that of voice as an utterance can only be produced 
by a voice. 

Considering bow voices engage with ooe another is important to a discursive 
view of mind (Wcrtsch. 1991) for il o only when two or mote voices come into 
contact (fox example, when Uie voice of a lislenet responds to the voice of a speaker) 
that meaning comes into existerxe. AoJ dating formative assessment, the leabei 
and students share their meaning making and respond through their actions to 
improve learning. Taking into account both voices, reflects a concern fee 
addressivtty - the quality of turning to sceneooe else. In the absence of addressivity. 
an utterance does not exist. Addressivity is net inherent in the unit of language (for 
example, word or sentence) but in Uie utterance. The notion of addressivity means 
that 'utterances are not indifferent to one another, and are not self-sufficaeot. they axe 
aware of and mutuilly reflect one another' (Bakhtin. 1986. p.91 as quoted in 
Wertseh. 1991. p. 52) 

Therefore, uttetances involve both a concern with who is doing the speaking and 
a concern with who is being addressed. A teacher in giving feedback to a student 
about their learning, is coocenxd about speaking the voice of Use scientist and how 
to phrase it foe a learner of science. Utterances are inherently associated with at least 
two voices - the speakmg voice may indicate an awareness of tbs addressed voice. 
Bakhtin’s concept of 'diakigKality*. meaning more than ooe voice, is useful to 
Wertseh (1991). Human communicative and psychological processes are said to be 
characterised by a diakigkality of voices, lhat is. when a speaker produces an 
utterance, at least two voces are beard simultaneously. If human communication is 
characterised by a dialogic ality of voices. Ibcn understanding is dialogs: ui nature. 
That is. to understand another's utterance is to orientate oneself with respect to il 
There are different sorts of dialogues: face-to-face, inner dialogue, parody, and social 
languages within a single national language. Dialogicality is iUustiated m the work 
of Scott (1997. 1998. 1999) who analysed ebsstoom talk in terms of authoritative 
and dialogic nature of lb: discourse in the classroom. Aulhoeuatise functions of 
discourse are those that convey information and which emphasise the transmissive 
functioo of teacher talk. The dialogic function of teacher talk o lhat which the 
teacher encourages students to put toiward then ideas, to expfcue and debate points of 
view. In a classroom, both functions of discourse are realised - the discourse has 
functional dualism. The sstuanoo is dynamic as the discourse shifls between 
authoritative and dialogic functions. Scott (1999) suggests that individual student 
learning in the classroom is enhanced through achieving some kind of balance 
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between presenting information and allowing opportunities foe exploration of ideas; 
lhal is. a balance between the authoritative and dialogic functions of Ibe discourse. 

Bakhtin ( 1986) also made a distinction between social languages (for example, 
teen speak) meaning discourses specific to a given social system at a given tune, and 
national languages, foe example. English, French. Another notion used by Bakhtin 
was the notion of ‘speech genre", giving examples such as military commands, 
everyday greetings and farewells. He saw the ‘speech genre not as a form of language 
but as a typical focm (a type) of utterance’ (Wertsch. 1991, p. 61). Wettsch 
distinguished between social languages and speech genres in that social languages 
relate to the different social groupings, whereas speech genres relate to ‘typical 
situations of speech communication’ <p. 61 ). 

Social languages and speech genres are good candidates foe the tools m the tool 
kit of mediations] means foe meaning making, fur it is through these that utterances 
lake on meaning (Werstch. 1991). Therefore. Wettsch w ould view social languages 
and especially speech genre, as a medialional means or tool for thinking and 
communication. Speech genres are seen to provide a crucial link between 
psychological processes as they currently exist and their cultural, historical and 
institutional settings. In classroom talking, the voices appropriated by the children 
can be fully interpreted only ifone goes beyood the individual speakers involved- In 
order to interpret what it is that they have said and to identify ‘who* it is that is 
doing the talking, one must look to the speech genre appropriated ui speakers 
utterances. 

Social languages and speech genres (as mediational means) appear to be 
hierarchically used. Wertsch (1991) uses the term of ‘pnviledging' to refer to ‘the 
tact that one mediational means, such as a social language or genre can be viewed as 
being more appropriate or efficacious Ilian others in a particular social setting Tp. 
124). For example, in the science lesson, ‘curriculum science' is privdedged over 
‘children’s science’. Formative assessment plays a role in giving students feedback 
as to acceptable social languages and speech genre. And as Nuthall (1997) slates, 
‘classrooms are language communities that develop their own forms oflanguage ’. 

In summary, the mind, in a discursive approach, is seen as a social practice, 
rather than something to be sealed into its own individual and self-contained 
subjectivity. It is seen as a domain of skills and techniques that renders the world 
meaningful to the individual, rather than just the biological brain operation of an 
individual. The whole pom! ofdiseurvive psychology is to get away from ‘mythical' 
mental activities (Hand and (illicit. 1994). the mind being considered as a non- 
menlalistic entity. This position is in contrast to the behaviourist tradition which 
views the mind as a private area, not available as a source of ikita. It is also m 
contrast to cognitive psychology which has a view of mental mechanisms and the 
existence of inner mental states and processes such as rule-following (for example, 
the scripts of Shank and the grammars of Chomsky). Cognitive science assumes 
lhal aspects of cognition (sensation, perception, imagery, retention, recall, problem 
solving, thinking) arc mental entities, that is. have substance. Discursive 
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psychology is not interested in mental representations but in meanings. Thoughts 
are not seen as objects in the mind but the activity and essence of mmd. Thoughts 
reside in the uses we make of pub lie and private systems of signs. To be able to 
think is to be a dulled user of these sign systems, that is. capable of using them 
correctly. Whilst, the usual meaning of 'cognition' is pertaining to thought. Haiti 
and Chile! (1994) have found it useful to redefine cognition as pertaining to brain 
processes only. Hence, in their view, the study ofmental processes (such as learning 
and formative assessment) can be seen as the study of discursive practices, rather 
than the study of internal brain functioning. 

One of the main criticisms of a discursive approach is its inability to explain 
retention and memory, for it does not focus on mental activity (Augoustinos and 
Walker. 1995). In highlighting or foregrounding the social, the individual meotal 
aspects are hidden or backgrounded. While teachers and students may attend to the 
social situatedness of formative assessment in the classroom, assessment regimes in 
mo st education systems focus on individual achievement and cognitive development. 
However. Hand and Oillet (1994) explicate a neural network model of mental 
activity, which they assert accounts for both the abstract representations of structures 
and functioning in the brain and nervous systems, and the metaphorical presentations 
ollbe 'grammatical' structure and relationships of in ten did. goal directed and norm- 
constrained human action (that is. discursive activities). In addition. Augoustinos 
and Walker (1995) argue it would be difficult to deny that cognition is taking place, 
for example, m re (lection, teaming, and deductive reasoning 

A strength of a discursive view of learning and meaning is that it allows us to 
more readily, than the sociocultural views, give consideration to the notion of 
‘power’. If language is seen as a form of social practice and if meanings are seen as 
socially constructed, then w hat counts as coherent or meaningful depends very much 
on the power relationships, rather than on an absolute truth (Drewery and Wins lade. 
1997). Seen m this context, power is not the ‘possession’ of particular persons but 
is constituted m positions occupied by subjects in discourses. ‘Discourse’ is taken 
here to mean ‘a set ofxleas embodied as structuring statements that underlie arid give 
meaning to social practices’ (Monk. Wmslade. Crocket and Epstun. 1997. p. 302). 
This is important m assessment tasks w here the power relations between teacher and 
student are influential on pedagogical and learning outcomes, such as in the issue of 
student disclosure, as discussed in section 4.3. Foucault’s notion of surveillance and 
other techniques of power (Gore. 1998) might be a useful start flora which to 
theorise about power in formative assessment as a subtle form of social control. 

In conclusion, if formative assessment is theorised in terms of a sociocultural 
view ofmmd. the implications (Gipps. 1999) include that: 

• formative assessment can only be fully understood if the social, cultural and 
political contexts in the classroom are taken into account 

• the practices of formative assessment reflect the values, culture of the 
classroom, and in particular, those otlhe teacher 
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• (urinative assessment is a social practice, constructed within social and cultural 
norms ollhc classt ooin 

• what is assessed is »hat is socially and culturally valued 

• the cultural and social know ledge of the teacher arid students will mediate then 




• formative assessments are value-ladeoandsocially constructed 

• a distinction needs to be made between what a student can typically do 
(without media tnmal tools) and best performance (with the toe oftnwhalimal tools). 

• formative assessments need to give feedback to students on the assessment 
process itself to enable them to do self and peer formative assessment 

• teachers arid students negotiate the process of assessment to be used, the criteria 
for achievement and what counts as acceptable knowledge. 

The implications for viewing fuemalive assessment as a discursive practice can 
be seen as: 

• the relationship between the teacher and student is seen as important if the 
issue of power is to be acknow lodged. 

• the teacher's use of power be shared and negotiated in the assessment task so 
that she or he uses 'power with* . not 'power over', the student (Gipps. 1 999). 

• the language of formative assessment, and the language of science are seen as 
determining of the learning outcomes in the science lesson. 

• students understanding the use of language in the science classroom to make 
assertions, argue a case, or demonstrate supporting evidence (Driver and Newton. 
1997). 

Throughout this book, we have described, modelled and theorised fuemalive 
assessment as a purposeful, intentional, responsive activity involving meaning 
making and giving feedback to students and teachers, to improve learning. We have 
viewed it as an integral part of teaching and learning; a situated and contextualised 
activity; a partnership between teacher and students; and involving the use of 
language to communicate meaning. 
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DOING FORMATIVE ASSESSMENT 



Black and Wiliam (1998) concluded in their review of ihe relevant literature, that the 
practice of formative assessment does improve learning. But what have the findings of 
the research reported in this book, got to say to teachers and teacher educators about 
improvuig the practice of formative assessment? In this chapter, we wish to consider the 
research findings in terms of what teachers (of science) can do differently in the 
classroom and what teacher educators can do to promote the professional development 
of teachers in the area of formative assessment. 



8.1 CHANGING CLASSROOM ACTIVITIES. ACTIONS AND INTERACTIONS 

One way to promote the use of formative assessment in the classroom, is through 
changing the activities, actions and interactions of the teachers atxl students in the 
classroom. As indicated in the model in chapter 5, doing formative assessment means 
eliciting, interpreting and taking action as a part of planned formative assessment and 
noticing, recognising and responding as a part of interactive formative assessment. Todo 
these actions otten requires teachers and students to be engaged in different teaching and 
Icanung activities. It requires that the teaching and learning activities arc planned and 
organised to provide the opportunities for the teacher and students to do formative 
assessment. A lecture-type of teaching activity for 60 minutes does not allow many 
opportunities for formative assessment Small discussion groups or small groups doing 
investigative work provide many opportunities for the teacher and students to undertake 
formative assessment. Online teaching, using discussion groups in a 'chat-room’ or 
‘class forum’ format allows for more opportunities yet again, for doing formative 
assessment 

Doing formative assessment also means encouraging specific kuids of interaction in 
the classroom, in which feedback and feedforward is given. We use the term 'feedback’ 
to refer to a response during formative assessment oo information elicited about the 
student's lcamuig. For example, in reply to a student’s response, a teacher may say ‘yes. 
a bee is an animal'. Feedback is given to the student about the correctness of their 
learning, that is. whether they lave reached the desired lcamuig goal. We use the terra 
‘feedforward’ (Beckett. 1996) to refer to a response that radicates what a student might 
do in addition, to close the gap between what they know and what is required of them. 
For example, the teacher may also add 'a bee is an animal as it is a consumer’. The 
feedforward is radicating to the student that they must also know the criteria on which 
we decide whether somcthuig is an animal or not. 
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Bui to do these activities, sebum and interactions, other changes mint also occur 
in the classroom. Foe many teachers (and students), it also means a change in the way 
they think about teaching and learning, and about teachers and learners. This may 
require a change in the teachers’ conceptions about the learning process and Ibeir role as 
a teacher m it. especially the integral nature of teaching, learning arid formative 
assessment It may require accepting that both teachers and students will have a 
perspective on the lormative assessment process and that these may differ. It may 
require the development of a new understanding of the proactive role of students in 
formative assessment It may require knowledge of bow to teach the students to take a 
more active role in Ibeir fbrmahve assessment. 

To do formative assessment, teachers also need to be confident m tbeir coo tent 
knowledge, tbeir knowledge of the students m the clast, their knowledge of common 
alternative conceptions held by students, tbeir knowledge of the progression of 
understanding of students in a particular curriculum area, and tbeir knowledge of how to 
develop tbe student's conceptions. Know mg these will give a teacher more confidence 
toundertake formative assessment. 

Hence, when a student says ’there is no gravity on the moon because there is no 
atmosphere’, a teacher needs several types of knowledge to undertake the formative 
assessment. Firstly, she or he is helped if they know the scientific understanding of 
gravity on the moon to be able to judge that this student’s comment is scientifically 
unacceptable. Secondly, she or he is helped if they know that this is a commonly held 
alternative conception and therefore other students in the class will probably also hold 
this idea. Thirdly, sbe or he is helped if they know of a learning activity that will mediate 
tbe students’ learning towards the scientifically acceptable ideas of gravity. In other 
words, a teacher’s knowledge of and confidence to do formahve assessment depends on 
then cootent knowledge, pedagogical knowledge and pedagogical content knowledge. 

Another aspect of a teacher’s confidence is her or his disposition or orientation to 
uncertainty. Changing ooe’s teaching and doing formative assessment, both require 
teachers to tolerate uncertainty, to be flexible and to take risks. For example, if a teacher 
does find out in tbe busyness of a lesson, dial half of tbe students already know the 
concepts to be learnt in tbe lesson, what is he or she to do? Being responsive as a part of 
formative assessment involves tbe teacher m risk, uncertainty and flexibility. This may 
be an uncomfortable position for a teacher who is inexperienced or under stress or 
lacking m confidence. 

We feel that an important prerequisite to doing fbrmahve assessment in tbe 
classroom is the establishment of a relationship of trust between the teacher and 
students. With trust, the disclosure by the students will be greater and more helpful for 
giving feedback and feedforward to teachers and students. As indicated in chapter 4. 
students take a risk when disclosing what they know and can do (or do not know or 
cannot do) to the teacher. They nsk having the gaps in then learning exposed to other 
students, recorded and reported to others if the information ebciled is also used for 
summahve purposes, being ridiculed or put-down, or feeling uncomfortable and not-cuol 
when they get feedback about their non-learning. The degree to which students disclose 
is mediated by cognitive, affective, social and relational factors. Developing a sense of 
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Hurt m the classroom is crucial before any significant degree of formative assessment 
can be (kmc. 

Other changes required for the undertaking of formative assessment in the clastroom 
include the enabling of students to be not jurt involved but proactive in formative 
assessment. the negotiation of assessment criteria between teacher and students; and the 
willingness of the teacher (and students) to be responsive to formative assessment 
information. 

To make these changes m the classroom, professional development and curriculum 
development may be required. lbes« arenow discussed. 



S2 CURRICULUM DEVELOPMENT 

Curriculum development is another way to promote the practice of formative assessment 
m the classroom. By ‘curriculum development’ is meant the development of curricula, 
both nationally (or state-wide) and m the classroom. Curricula that promote the practice 
of formative assessment are those that enable those teaching and learning activities, 
during which the teacher can do formative assessment if appropriate. Such curricula are 
also those that enable the planning for specific formative assessment activities, such as a 
brainstorm; that allow for llexibility for the teacher to make leaching decisions is the 
busyness of the classroom, that allow students to negotiate the criteria upon which they 
will be formatively assessed and given feedback on then learning; and that allow 
students to be proactive in being involved in formative assessment. A model of 
curriculum development that is useful here is that by McGee (1997) as it is based on the 
notion of curriculum development as teacher decision making. 



8.) PROFESSIONAL DEVELOPMENT 

Ibe professional development of the teachers was also monitored during the research 
documented in this book. As part of the research project, eleven teacher development 
days were held over the two years ofthe project (see Bell and Cowve. 1997. appendix 1). 
These teacher development days were included in the research design so that the ten 
teachers and two researchers could meet; 

• to reflect on past and to reflect for future Assessment practices m science 
classrooms 

• for the input of new ideas for assessment in science classrooms from each other or 
Bom guest speakers 

• to discuss the trialing of new assessment activities m their classroom m between 
meetings 

• to discuss the data analyses and emerging model o normative assessment. 

These four activities had been shown to promote teacher development (Bell and 
Gilbert. 1996) and the formal of the eleven meetings was based on these research 
findings. Details of the actual teacher development activities are documented in Bell 
and Cowie. 1997. pp 260-261. 
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The teacher* indicated that several key activities had facilitated their professional 
development on formative assessment and they are reported here as possible activities 
for other teacher educators to use. 



Discussing concerns about assessment in general. 

In the discussions oo the teacher development days, the teachers were able to raise and 
discuss their concerns about assessment m science, including formative assessment. In 
1995, the teachers' main concern was how formative assessment interlaced with the 
other assessment developments and issues in schools at the time. This acknowledges that 
we cannot consider formative assessment in isolation Horn other purposes of assessment 
or from national, stale and school policies on assessment. Formative assessment is 
integrated and highly contextualised. At ibeir request, speakers from the Ministry of 
Education and the Education Review Office were invited to clarify, lor the teachers, the 
policies and developments in assessment, winch affected what they as teachers did in the 
classroom. The main concerns about assessment (in general) were recording and 
reporting, especially to parents; assessments used for the purposes of the Education 
Review Office's auditing and accountability reviews; some of the Ministry of 
Education’s policies on assessment; and assessment of learning with reference to the 
(then) new science curriculum. In discussing these concerns, the teachers were able to 
clarify the multiple purposes for assessment, including the purposes for formative 
assessment. 

Discussing the nature and purpose of formative assessment. 

In the second year of the research project, the discussions in the teacher development 
days tended to be more focussed on formative assessment, once their concerns about 
assessment in general had been acknow ledged and addressed. The mam concerns raised 
were that of the confusion about what formative assessment is; the difficulty in defining 
lormative assessment, and the dillerent meaning for formative assessment depending 
whether the teacher is checking to see if the intended learning has been learnt, or what 
actual learning has occurred (Bell and Cowie. 1 997. pp263-265) 

The concern of the dillerent purposes for doing formative assessment for teachers 
and students is also pertinent here. For many teachers, the manageability of assessment 
in the classroom may mean that they collect data that can be used for both formative and 
summative purposes. But for students, using the same data for different purposes 
(formative and summative). places them in a situation of risk, as indicated in cameo 6.4 
Density and the Tower. Do they disclose their confusion or lack of understanding if the 
formative assessment information is also to be for summative purposes? 

Teachers ' knowledge 

In the course of the eleven teacher development days, many topics connected with 
formative assessment were discussed. As a result of these debates, the professional 
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knowledge of (he teacher* was developed. We l'eel thal Ibe moil unportant of these was 
dial of views oflearaing and Ibe role of Ibe teacher m medialing die students’ learning. 

Making the lacil. explicit 

Whilst (he leathers were already doing formative assessment, they mentioned lhal il was 
largely a lacil pan of Ibeir leaching. They valued the upportunilies lo develop a language 
lo talk with each other about fbrmalive assessment arid lo articulate whal il was they 
were doing lhal could be called formative assessment. In doing so. tbe teachers shared 
activities lhal they had done in their classrooms which might be called ‘formative 
assessment’. Whilst, this sharing of classroom activities helped clanfy whal was meant 
by formative assessment, tbe sharing of professional ideas was also a valued part of the 
professional development (Bell and Cowie. 1997. pp 266-267). The activities shared 
imluded specific formative assessment activities; learning activities that created 
opportunities lor tbe teacher to carry out lormative assessment: arid ways to introduce 
flexibility mlo the school scheme. The ideas shared also included ways to explain 
formalise, self- and peer assessment lo students and in particular, tbe students’ role in 
formalise assessment 

Reflection and anticipation 

As a part of tbeir professional development, tbe teachers did both reflection on teaching 
and anticipation of whal they ought do differently. Like Beckett (1996). we see teachers 
neednig to do both reflective arid anlictpalive action in tbe process of changing what 
they did in tbe classroom. Being able to visualise and conceptualise the new teaching 
arid assessment actions helped tbe teachers lo do the new practices m the classroom. 
Whilst the model (m chapter 5) helped the teachers to reflect on tbeir actions m the 
classroom, the anticipation was helped by tbe sharing ofthen classroom experiences. 

Ihe sharing of concerns and problems vtilh doing formative assessment in the 
classroom. 

The sharing limes in tbe teacher development days helped tbe teachers to collectively 
discuss what they were doing that was formative assessment, and to find solutions to Ihe 
diflicullies they were having m doing formative assessment in tbe classroom. The 
concerns raised during these discussions included tbe difficulty in planning fur formative 
assessment as planned formative assessments do not always fll inlo tbe flow of tbe 
lessen. Ihe unstructured nature of formative assessment. Ihe difficulty m assessing each 
student in-depth eaeh lesson: ihe problem of too much information being collected, tbe 
length of tune needed to record anecdotal notes for formative assessment; the time 
needed to coosxler tbe formative assessment information obtained; the need to have a 
range of formative assessment strategics; the problem that formative assessment is not 
able to be done effectively if the teacher is under stress or tired; the concerns that the 
demands to increase summalve assessments may decrease tbe responsiveness of 
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formative assessment*; the recording offormative assessments - is it needed'.’ the 
need tor students to know about formative assessment and the need foe students to be 
taught sell- and peer-assessment (Bell and Cowie, 1997. pp 263-265). In summary, the 
main concerns about doing formalise assessment were the difficulty in planning and 
preparing for formalise assessment: the need for a greater range of suggested formalise 
assessment activities to use in the classroom; the demands on the teacher of the 
interactive and responsive nature of formative assessment; and the issues surrounding 
the recording and repotting of formative assessment information. Giving time for the 
discussion of these concerns was an important part of the professional development of 
the teachers. 



Feedback on the donga in (heir teaching 

The teachers also valued receiving feedback on the increased students' learning as a 
result of their doing Ibrmative assessment. Teacher development is helped if there is 
perceived value in the new practice or knowledge (Bell and Gilbert. 1996. p. 70). The 
teachers indicated that the main value of Ibrmative assessment to them was to find out 
what learning and thinking was occurring during the learning episodes; to monitor 
progress by students and teachers, to aid the planning arid replanning of then teaching: 
and to provide qualitative mlbrmatsoo to supplement the quantitative marks on 
achievement reported to students, caregivers and the school. The teachers indicated that 
their mam uses offormative assessment were to obtain information that indicated what 
learning had occurred; information that could be used in planning and evaluating of the 
teaching and learning in their classrooms; and information about the teaching, learning 
and assessment peocesses themselves (Bell and Cowie, 1997. pp274-275). 

Other professional development activities 

The teachers also indicated that other activities helped then understanding of and use of 
formative assessment in their classrooms. These were learning about the research 
findings, having a colleague or the researcher to discuss classroom events with, the 
reading material handed out in the project, the input of the facilitators, listening to others 
in the group, the guest speakers, and learning about assessment activities from teachers 
in another level of schooling. 

Activities outside of the project were also mentioned; personal reading, being 
mvolved in writing a school policy on assessment or the development of assessment 
activities for the school, other curriculum development courses, performance appraisal 
workshops and implementation, strategic planning workshops and implementation, 
quality management work, and visiting and observing in other schools (Bell and Cowie. 

1997.pp267-269). 

In the second to last teacher development day. the teachers were asked for then 
recommendations for activities for future teacher development workshops that might be 
run for other teachers on formative assessment The mam recommendation was activities 
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that would rant teachers awareness of the nature of formative assessment and what 
formative assessment (hey were currently doing. Suchactivibes would include: 

• planned formative assessment activities for the teachers to try in their classrooms 
and discuss as a group 

• observers (the lacilitator or another teacher) mthe teachers' classroom 

• videotaping lessons for group discussion 

• discussing video clips to illustrate parts ofthe model off urinative assessment 

• discussing transcripts or other data (for example, the cameos) from the research 

• discussions on the importance ofthe interactive formative assessment 

• discussion with students about formative assessment in the workshops 

• reflection on the teachers' own and other teachers’ practice 

(Be II and Colie, 1997.pp269-270). 

The teachers in the research project suggested that planned formative assessment be 
fust addressed in the workshops, then interactive formative assessment, and that 
formative assessment be looked at in a number of curricular areas. And as already 
documented, the teachers found it helpful to have guest -speakers to clarify and address 
their concerns about assessment policy m general. 

In conclusion, we wish to comment that while this research was not designed to 
research if formative assessment improves learning or not. we are excited by the 
research or others (for example, as reviewed by Black and Wiliam. 1996) that indicates 
that this is so. We hope that the contribution of this book is to make a largely tacit 
process, more explicit, so that other teachers can promote the use of formative 
assessment in their leaching. 




APPENDIX 



THE DATA CODING 



All data collected and repotted was coded to provide a reference to the data and to 
protect the anonymity of the data sources. 

The case study interviews 

In the ease studies reported in this book: 

The teacher cnd-of-lcssoo interviews arc coded, for example (T2/D8.'96| where T2 
represents teacher 2. D 8 the discussion after lesson 8 with this teacher, in 1996. 

The teacher end-of-unit interviews arc coded, for example. T21/96. where T2 is 
teacher 2. 1 an end-of-unit interview, in 1 996. 

The teacher cnd-of-ycar interviews arc coded, for example. T2/EOY .96. indicating 
the 1 996 cnd-of-ycar interview with teacher 2. 

The student individual interviews arc coded, for example. (S24/I.'95a) which is the 
code for an interview with student 4 ofTcachcr 2 in phase I in 1995. Individual student 
end-of-unit and end of lesson discussions in phase 2 in 1 995 and 1 996 arc coded 
(Sxx.T95b) and (Sxx/1/96). 

Student cnd-of-lcsson group discussions arc coded, for example. (SG75/L3.96) 
which is the code for a discussion with group 5 dTcachcr 7 after lesson 3 (L3) in 1996. 
The student member checks are coded for example (Sxx/MC/96). 

The classroom observations 

The field notes arc coded, for example (T2PN4/96) which indicates the item is a field 
note (FN). taken during lesson four of teacher 1 , in 1 996. The head notes and 
documentary data were recorded in the field notes and had no separate code. 



The surveys 

The quotations from the two teacher surveys, recorded in this book, arc coded with an 
'Su' for 'survey', the number of the survey, the year, the number of the teacher and the 
question number. For example, code Su 1/96/2/18 indicates that this was a response in 
survey 1 in 1996 to question 2, by teacher 8. 
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The teacher dewlopmenl day discussions 

The analysis of the audiotaptng transcripts was done by coding each distinct segment of 
discussion. lienee, the quotations documented may represent the speech of more than 
ooe person as it is of a segment of talking, rather than the contribution of a single person. 
A segment might be the ideas of one or several teachers. The code used to identify the 
quotations is. for example. TD1(X%'28.2. referring to the second data segment, on tape 
28 . recorded on the tenth teacher development diy which was held in the second year of 
the project. 1996. 

Field notes were also taken at these days and used to inform the data analysis. No 
coded data from these field notes is recorded in this book. 
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